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New Methods Proposed for Solving 
Industrial Waste Problems 


Symposium Presented Before Sanitary Engineering Division at Society's Annual Meeting 


Investigations Disclose Successful Disposal 
Methods for Synthetic Rubber Waste 


MESSRS. C. C. RUCHHOFT, O. R. PLACAK and F. E. DeMARTINI, M. ASCE 


Wat d Sanitation Investigations Station, Sa ineering Division, 
ctr and See han en tein ee oe 


INTEREST IN DISPOSAL of wastes resulting from the manufacture of syn- 
thetic rubber was precipitated by the large-scale activities in this field 
during World War II which intensified stream pollution problems in cer- 
tain geographical areas. Because of the taste- and odor-producing proper- 
ties of synthetic rubber wastes, many water purification plants, particularly 
in the Ohio River Basin, were unable to produce palatable water from 
streams that received these wastes. More recently, taste and odor prob- 
lems have arisen in the Detroit area which may be caused in part by a syn- 
thetic rubber manufacturing plant discharging its wastes into the St. Clair 
River. The difficulties encountered in this area in 1943-1944 led to labora- 
tory studies of the problem by the U.S. Public Health Service at its Water 
and Sanitation Investigations Station, Cincinnati, Ohio. This paper is a 
condensed description of the studies conducted and the results obtained. 


CRUDE SYNTHETIC RUBBER 
is produced in two steps: (1) Produc- 
tion of the raw material for poly- 
merization, and (2) the actual poly- 
merization operation. The principal 
raw materials for polymerization, in 


equivalent of the total plant waste of 
474,000, as calculated from its B.O.D. 


Removal of Tastes and Odors 


_Early studies at Cincinnati were 
directed toward removal of tastes and 


the production of butadiene polymers 
ind copolymers, consist of butadiene, 
styrene, and acrylonitrile. Buta- 
diene and styrene were the most im- 
portant of the raw materials used in 
this country’s synthetic rubber pro- 
duction program during the war. 
It can be made in a number of ways, 
but its production from alcohol and 
irom petroleum fractions was adopted 
in the United States. Table I shows 
the pollutional characteristics of 
wastes, for a typical plant, from the 
manufacture of butadiene (from alco- 
hol) and styrene, and from the co- 
polymer plant. Odor concentration 
as given in this table is the reciprocal 
of the dilution required to make the 
odor just detectable. 

Synthetic rubber wastes are objec- 
tionable because of their high bio- 
chemical oxygen demand values and 
their taste and odor-producing con- 
sutuents. Ina typical plant as much 
as a ten-fold dilution of these manu- 
lacturing wastes with condenser water 
gives an odor concentration in the 
main outfall of 460, and a population 


odors by conventional methods of 
water purification, or modifications 
thereof. Treatment processes in- 
vestigated were: coagulation, ozona- 
tion, addition of activated carbon, 
breakpoint chlorination, and aera- 
tion by means of diffused air-bubble 
aeration and by spraying. Coagu- 
lation and ozonation were of little or 
no value. Activated carbon in large 
doses, 100 ppm or more, completely 
removed the tastes and odors. 





large quantities of condenser water. 


Breakpoint chlorination gave vari- 
able results and required careful con- 
trol. The best results were obtained 
directly at the breakpoint. In plant- 
scale operations this fact would im- 
pose practical difficulties. Above a 
certain limiting concentration of 
wastes, 0.5 to 0.9 percent for styrene 
waste, and 3.0 percent for butadiene 
waste, breakpoint chlorination was 
entirely valueless. Aeration, by dif- 
fused air, appeared to be a promising 
procedure, and even at ordinary tem- 
peratures usually produced some odor 
removal. When the solution tem- 
perature was raised to 50 deg C, aera- 
tion was a very effective method of 
treatment. However, even this mod- 
erate increase in temperature would 
be impracticable in a water treatment 
plant. 


Pretreatment of Synthetic Rubber Waste 


Observations of conventional water 
treatment processes indicated that a 
logical solution to the problem should 
begin with treatment of wastes before 
their discharge into streams, to reduce 
the load on water treatment plants. 

Accordingly, various. methods of 
waste treatment were investigated. 
Wastes from which oily material was 
removed were used, on the assump- 
tion that the heavy oily material 
found in the butadiene waste would 
be skimmed off and burned or other- 
wise disposed of. Aeration, chlori- 
nation, treatment with sulfur com- 
pounds, and biological treatment were 
studied. All treatments except the 
last were found useful only for odor 
removal. Complete treatment of the 
wastes should include reduction of 
organic content as well as of taste and 
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| Taste tl. ANALYsIS oF TYPICAL WASTES FROM THE SYNTHETIC RUBBER INDUSTRY 
APPROX. 
Datty Dts- Sus- | 
CHARGE IN TOTAL PENDED 5-Day Opor 
PLANT ARBA MILLION Soups, Souips, B.O.D., CoNncEN- | 
INVOLVED Ga PI PPM - PPM PPM TRATION 
(1) Butadiene waste... ‘ 1.90 2 300 27.6 2,550 16,100 
(2) Styrene waste. ..... 4.62 6 150 4.5 180 690 
Copolymer plant 
| (3) Process waste ... a 2.34 4 5,580 12.3 69 62 
| (4) Recovery and reactor : 0.39 8 570 23.6 492 8,760 
| (5) Main sewer*. . . 2.63 7 6,530 46.0 168 930 
(6) Main outfall, Institute*. 119.4 5 270 15.5 81 4160 
* (5) Represents the mixture of (3) and (4). (6) Represents the mixture of (1), (2), and (5), plus 
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odor. The greater part of this phase 
of the study was therefore devoted to 
biological treatment, as it showed 
most promise of success. 


Separate Biological Treatment 

Experiments with activated sludge 
showed that butadiene and/or sty- 
rene wastes can be _ successfully 
treated by the conventional activated 
sludge process, to give a 90 percent 
B.O.D. reduction, under the follow- 
ing conditions only: 


1. That an aeration period of about 24 
hours be provided 

2. That no more than 25 percent of 
butadiene and/or styrene waste be fed with 
a good domestic sewage 

3. That the sludge solids be maintained, 
in the aeration mixture, preferably above 
2,000 ppm 


These experiments showed defi- 
nitely that the inability to treat 
larger percentages of these wastes 
successfully with activated sludge was 
caused by insufficient organic nitro- 
gen, and probably phosphorous, 
rather than by any directly adverse 
effect of the wastes on the sludge. 
The large quantities of domestic sew- 
age required to provide sufficient ni- 
trogen and phosphorous would prob- 
ably not be available in the vicinity 
of synthetic rubber manufacturing 
plants. This factor, together with 
the requirement of a 24-hour aeration 
period, imposes difficulties which 
make the separate treatment of the 
butadiene and styrene wastes im- 
practicable by means of the activated 
sludge process. 

Results of investigations with indi- 
vidual wastes led to the belief that if 
the stronger wastes could be segre- 
gated and composited, a better-bal- 
anced waste-—with respect to miner- 
als—could be obtained and _ this 
could be more easily and conveniently 
treated. Also, segregation of cooling 
waters and other innocuous liquid 
wastes would result in a smaller vol- 
ume of waste to be treated. 

The most interesting observation in 
this investigation was the lack of cor- 
relation between B.O.D. removal and 
taste and odor removal. One cannot 
be used as a criterion of the other ex- 
cept in the most general way. It is 
possible to remove most of the B.O.D. 
and still have a water processing prob- 
lem, due to taste and odors, of con- 
siderable magnitude. In any com- 
plete treatment of these wastes, there- 
fore, a method (or methods) should be 
devised to account for reduction of 
organic content and reduction of 
taste and odor, two effects which do 
not necessarily occur simultaneously 
in the same ratio under a given set of 
conditions 
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Treatment of the composite waste 
in an experimental trickling filter, 
having a cross-section of 22.5 sq in. 
and a depth of approximately 5 ft, 
was also studied. The average per- 
centage of B.O.D. removal for the 
sewage-waste dilution was 90 percent 
and for the undiluted waste, 86 per- 
cent. Odor concentration, based on 
the results of samples run at a 24-hour 
interval, was reduced from 750 to 16. 


Treatment of Effluent Dilutions 


Treatment of water polluted with 
effluent from the activated sludge 
process, as described above, was 
undertaken next. Approximately 50 
to 60 ppm of activated carbon was re- 
quired for removal of taste and odor 
from a waste dilution containing 10 
percent effluent and 90 percent 
tapwater. Complete taste removal 
was also accomplished by adding 10 
ppm of activated carbon at the time 
of coagulation, with 4.0 grains per gal 
of alum and 10 ppm of carbon after 
coagulation. This split treatment 
accomplished odor removal with a 
total carbon dose of 20 ppm as com- 
pared to 50 to 60 ppm in a single dose. 
Aeration, settling, and coagulation 
were of little practical benefit in re- 
moval of tastes and odors from the 10 
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percent effluent and 90 percent tap- 
water dilution. 

Breakpoint chlorination, after gp. 
agulation of the diluted efluent with 
6 grains per gal of alum and settling, 
required 4.0 to 4.5 ppm of chlorine for 
10 percent effluent in river water, and 
3.5 to 3.9 ppm of chlorine for 10 per- 
cent effluent in tapwater, coagulated 
with 4.0 grains per gal of alum and 
settled. A reduction in odor from 
pO 6 to pO 5 was obtained with the 
river water dilution in 2 hours. This 
was further reduced to a pO of 2 in 
24 hours. In the tapwater dilution, 
with a lower initial odor concentra- 
tion (pO = 3), the odor was reduced 
to 2 in 2 hours and remained at that 
value through 24 hours. The tastes 
at the breakpoint, although im. 
proved, were only fair. 

The next logical step in the study 
of biological treatment of wastes from 
the manufacture of synthetic rubber 
would be to conduct a series of experi- 
ments on a pilot-plant scale. Plans 
for conducting such experiments were 
well under way in 1945 on a coopera- 
tive basis with the U.S. Rubber Re- 
serve Co., but because of the termi- 
nation of hostilities and subsequent 
reduction of the synthetic rubber pro- 
duction program in the United States, 
these plans did not materialize. 


Subsurface Disposal of Inland Oil-Field 


Brines Conserves Fresh Water Supply 


OGDEN S. JONES 


Chief Geologist, Oil Field Section, Division of Sanitation , 
Kansas State Board of Health, Lawrence, Kans. 


IT IS READILY GRANTED that oil is of paramount importance in this 
modern machine age, and increasingly so in time of war, as we are called 
upon to supply not only this nation’s needs but those of our allies as well. 
However, it must be borne in mind that oil even in time of war should 
not be produced with a total disregard of other natural resources—water 
in particular. Farms and municipalities have a right to expect their re- 
spective watersheds to be kept free from contamination. Farms and cities 
have a much longer economic life expectancy than an oil field. It is 
therefore unjust to allow that expectancy to be jeopardized by the im- 


proper handling of oil-field brines. 


SEABOARD OIL FIELDS do not 
face the same brine-disposal prob- 
lem as do the fields located in the 
interior of the country. Brines pro- 
duced along our coasts may be 
dumped into the oceans or gulf pro- 
vided no oily waste is allowed to ac- 
cumulate on the shores, and in par- 
ticular along bathing beaches. The 
interior of the country has no such 
receiving reservoir to use for excess 
brines but must handle them in a 


manner that will not constitute a 
hazard to the fresh water supplies. 
When a highly concentrated brine or 
mineralized water comes into contact 
with a potable water the fresh water 
is always the loser. To keep this 
contact from taking place, through 
improper handling of oil-field brines, 
is the crux of the problem. 

Not only are the Plains States situ- 
ated in a hard-water belt, but seldom in 
the history of that part of the country 
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LANDOWNER SHOULD INSIST on adequate brine disposal before he ~~ a lease, to avoid conditions which ruin his land and water 


ly (left). 
call in good lease housekeeping (right). 


have there been adequate supplies of 
usable surface or ground waters. 
The accumulative effects of industrial 
expansion, war plants, population in- 
creases and dry hot summers, with 
consequent accelerated evaporation 
rates, have placed a premium on 
water supplies. Fresh water is one of 
our ranking natural resources and can 
conceivably be the controlling factor 
in economic growth and industrial 
expansion. It is therefore increas- 
ingly evident that the protection of 
this vital resource from pollution 
should be the concern of all. 


Possible Source of Magnesium 


Che war has made the extraction of 
magnesium from brines and sea 
water of additional importance. Sea 
water contains from 1,000 te 1,200 
ppm of magnesium while an oil-field 
brine may contain several times that 
imount. Owing to the relatively low 
concentrations of magnesium in sea 
water, the extraction of any consider- 
ible amount of magnesium entails the 
handling of immense quantities of 
water. For that reason the exploita- 
tion of oil-field brines as a source of 
magnesium may be expected, pro- 
viding sufficient concentrations exist 
in a brine that can be produced in the 
required volume. An oil company 
that is able to produce magnesium in 
commercial quantities might con- 
ceivably pay the disposal costs of the 
produced brines of an entire field. 

lhe amount of chloride-free water 
in amounts necessary to reduce by 
dilution the highly concentrated brine 
to the drinking-water standard would 
run into large figures. For example, 
it would require 400 bbl of chloride- 
ree water to dilute 1 bbl of brine of 
100,000 ppm chloride content down 
to 250 ppm, the maximum amount for 
drinking water as set up by the U.S. 


Most oil companies now include costs for adequate brine 


Public Health Service. Keeping this 
400 to | ratio in mind, consider how 
many barrels of fresh water would be 
needed to reduce 10,000 bbl of the 
above brine to potable water. It 
would mean diverting 4,000,000 bbl 
of fresh water, or 168,000,000 gal, a 
sizable amount of water. 

Therefore, it can be readily under- 
stood that brine of high concentra- 
tions must be prevented from coming 
into contact with fresh waters. Once 
a potable ground water is contami- 
nated with brine it may take years to 
clear the water even though the brine 
pollution is abated at the source. 

There is a more or less popular 
conception that groundwater sup- 
plies are inexhaustible, which is far 
from being true. The dug well con- 
tacting a high water table apparently 
holds promise of future usefulness; 
however, the water table following a 
few seasons of subnormal rainfall may 
drop below the floor of such a well, 
returning only after several seasons of 
normal rainfall. A study of water 
reserves in most of the Mid-Conti- 
nent area shows that water is ex- 
haustible and that steps must be 
taken to recharge depleted aquifers. 
Rainfall held at the point of occur- 


WHAT IS OIL-FIELD BRINE? 


We are accustomed to thinking of 
sea water as the “briney deep,”’ and 
when the oil-drill bit goes into salt 
water the drillers say they have “hit the 
ocean." However, sea water with its 
20,000 ppm of chlorides is fairly mild 
as compared to some of the oil-field 
brines with chlorides of more than six 
times that concentration. In _ total 
solids, sea water may average some 
35,000 ppm as compared with an oil- | 
field brine with a concentration of 

| 248,000 ppm—or over seven times 
| that of sea water. 


posal as a legitimate item in their lifting costs, with excellent 


rence is beneficial, as not only are 
storm runoff and erosion checked, 
but the water has time to infiltrate 
into subformations, thereby aug- 
menting the groundwater. 

Contaminated water may be car- 
ried great distances from the point of 
origin. It may take many years for 
the contamination to show up in 
some water supply, and as many more 
years for it to clear up after the 
source of the pollution is discovered 
and corrected. 


Brine Ponds 


Following an era of uncontrolled 
brine discharge, the salt-water pond 
was put into use as a means of keep- 
ing the mineralized water out of the 
surface drainage. It was soon found 
that the use of earthen storage for 
liquid wastes led to early contamina 
tion of shallow ground water. In the 
porous soil areas of the Plains States, 
earthen ponds leak to an alarming 
extent (see Fig. 1). The leaks occur 
most readily at the contact between 
the earth fill and the original ground, 
or directly through the new embank- 
ment. However, the most insidious 
leak is downward infiltration of the 
impounded mineral wastes. Certain 
pollution quickly follows this in 
filtration where no impervious stra 
tum interposes between the surface 
and the first fresh water. It is ob 
vious, however, that should there 
be an impervious stratum the time of 
pollution is extended only until the 
water moves down dip, perhaps to the 
outcrop, or until a salt-water aquifer 
is built up above one of fresh water. 

Fortunately most major oil com- 
panies and many leading indepen- 
dents realize that any attempt to 
store brines in earthen ponds is quite 
futile. Auger holes, drilled down- 
stream from a salt water pond, will 
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subject to same source of contamination. 


' 
quickly dispel the thought that the 
pond is watertight. 

Temptation on the part of a few 
heedless or unscrupulous operators to 
cut dikes or scour the bottoms of 
brine ponds makes this method of 
brine disposal most unsatisfactory. 
Before he signs a lease, the land- 
owner should insist upon adequate 
brine disposal. The landowner is 
fairly complaisant as long as he re- 
ceives royalty checks. Only after 
their discontinuance does he tardily 
think about his farm’s water supply. 
The oil company can save much use- 
less litigation, not to mention ruined 
water supplies, by making early pro- 
vision for proper brine disposal. 
Most oil companies are now including 
costs for adequate brine disposal as a 
legitimate item in their lifting costs. 

Evaporation of brines by heating 
has been tried in a small way, but 
even when evaporated through use 
of a cheap fuel the heavy residue of 
salt presents a problem of economical 
disposal. For instance, it takes 154,- 
000 cu ft of 1,000 btu gas to evaporate 
400 bbl of water. If this water con- 
tains 80,000 ppm chlorides, there is a 
residue of over 11,000 Ib to dispose 
of at the end of each day’s run, which 
is both expensive and burdensome. 


Subsurface Brine Disposal 


To expedite certain features of 
the work, it is desirable to enter into 
cooperative agreements with such 
agencies as the U.S. Bureau of Mines, 
U.S. Geological Survey, Department 
of Petroleum Engineering at the 
University of Kansas, and the State 
Geological Survey. With trained 
technical staffs these agencies have 
rendered a splendid service in gather- 
ing factual data to be used as an aid 
in the determination of the disposal 
policy to be followed in certain areas. 

Shallow disposal—or the use of a 
horizon less than 1,000 ft in depth— 
has not under all conditions proved 


Oil Tests 








POLLUTION OF FRESH WATER SUPPLIES by brine 
soils is demonstrated by diagram. Stippled area indicates miner w 
into fresh water formation, contaminating farm well dip. 


Contacting Deep 
Seated Brine 








satisfactory. A shallow well may 
take considerable input water for a 
time, but later it may become neces- 
sary to use increasing pressure, thus 
adding to the disposal costs. When 
a deep-seated bed is known to be 
available, its use is less costly over a 
period of time. In several Kansas 
areas use is made of the Arbuckle 
(silic’ ~us lime) formation for disposal 
purposes. This horizon is often 4,500 
ft below the surface. Fortunately it 
takes immense volumes of water by 
gravity with no injection pressures 
involved. A column of water 4,500 
ft in depth exerts considerable pres- 
sure (approximately 2,000 Ib per sq 
in.) on the face of the receiving forma- 
tion. 


Non-Corrosive Pipe Used 


As most of the produced brines are 
highly corrosive, it is necessary to use 
non-corrosive pipe and tubing to in- 
sure long-time operation. Gathering 
lines, from the participating wells, are 
likewise made of a non-corrosive 
material. 

Disposal of oil-field brines into 
subsurface formations, and in par- 
ticular into deep-seated horizons, 
seems at this time to be the most 
logical solution to the disposal prob- 
lem. Some way of building up a seal, 
or barrier, at the oil-water contact 
may be perfected which could con- 
ceivably reduce the amount of water 
lifted with the oil. In the future, 
some chemist may find a way to ex- 
tract the chlorides from the brine 
in an economical and simple manner, 
but such a process has not yet been 

ected for use in connection with 
brine disposal. Therefore, for the 
time being, we must be content to 
dispose of the brine lifted with oil 
in such a manner as to cause no 
harmful effects from inadequate dis- 
As many as 60 oil wells often dis- 
charge the produced brine into one 


CONDITIONS WITHIN ANT) IMMEDIATELY 


formations administered by a dis. 


only gives an added impetus to the 
operator to increase the ultimate oi] 
yield, but affords a legitimate use of 
brine for that purpose. Water flood— 
a recovery method practiced success- 
fully for a considerable time in the 
Bradford area in Pennsylvania—has 
been adopted and used during the 
last few years in southeastern Kansas 
and parts of Oklahoma. Water flood 
consists of injecting water into a 
producing formation to augment the 
natural water drive and increase oil 
production. 
Advantages of “Water Flood” 

Use of water flood in old shallow 
producing areas, with brine as the 
flooding media in the secondary re- 
covery of oil, has reached a stage of 
development which removes much 
of the pollutional hazard to the fresh 
water supply. Salt water has finally 
been recognized as a form of reservoir 
energy, and by its conservation and 
reuse in the producing zone, forma- 
tion pressure is maintained or aug- 
mented. Successful flooding necessi- 
tates a water front moving at a 
uniform rate up dip in the sand body. 
No water flood project should be at- 
tempted without painstaking engi- 
neering to guide the actual operation. 
As a rule it is cheaper to use water 
flood as a pressure-maintenance mea- 
sure than to augment subnormal pres- 
sures up to or above the original field 
pressure. 

As time passes, oil discoveries will 
lag behind consumption and oil will 
become increasingly valuable. Eco- 
nomics, more than any other single 
factor, will do much to turn the 
operator to secondary recovery meth- 
ods. Until justified by the economics 
of the oil industry, it is about as dif- 
ficult to legislate against economic law 
as it is to advocate the use of salt water 
as a source of energy. Produced salt 
water’s ultimate purpose will be to 
augment, or at least maintain, water 
drive pressures. : 

Salt water is a tremendous form 0! 
energy which, when brought to the 
surface with the oil, should not be 
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ral such d upon as a waste product but - h S : 
bly take as a means, upon its re-injection, of CAA Develops New Hig - peed 
e in an fushing out additional oil. Fresh 
iS served vater plus a good soil are the nation’s G D ill 
sts con. ng resources. The modern oil ore rl 
ent per yperator respects them, as evidenced ON THE BASIS OF RESULTS ob- _ tions and tests to determine the most 
-xpected. by his increasing concern as to how tained from a laboratory core drill practical core-drill facing which would 


-p-seated 


o:|-feld waters and wastes are handled. 


built in 1945 by the Civil Aeronautics 


provide best cutting speed, be sus- 


y a diss [rue conservation does not mean Administration, Technical Develop- ceptible to cooling by air stream, and 
ical and stopping the use of amy resource, ment Service, Airport Section, a con- be most economical with respect to 
rine lis. bu does mean using it only as tract was made with an equipment number of cores obtainable during 

necded and without waste. Future manufacturer to design and fabricate the life of the drill. See accompany- 

the use generations can be protected in the 4 portable, light-weight experimental _ ing illustration. 

§ media r of adequate water supplies if nit capable of coring all types of Designed to obtain test cores from 
f oil not the present generation practices water pavement. Features of the new core any type of pavement in a minimum 
S to the conservation. Any plan devised to rill thus developed are: air cooling of time at economical cost, the ma- 


mate oj] 
fe use of 





hold rainfall, or a part of it, at the 
point of occurrence should be given 


of the core-drill bit and removal of 
the cuttings while 


drilling; and 


chine may soon be produced commer- 
cially. Development work is handled 





3 
r flood MS thought and backing. Terracing, close regulation of rpm and rate of by the Civil Aeronautics Adminis- 
SUCCESS : farm ponds, many small lakes, and downward movement of the bitin ma- tration, Experimental Station, In- 
e in the B® large dual-purpose retention reser- terials of varied composition. dianapolis, Ind., W. M. Aldous, act- 
nia—has } voirs should be familiar projects in Concurrently with the construc- ing chief, Soils, Paving, Drainage 
ring the By everyday life in the future. tion of the coring equipment, another Section.—Soil Cement News, August, 
| Kansas 9 Such a program, when and if de- company made extensive investiga- 1946. 
ter flood veloped on a nation-wide scale, will y 
into a & uch to keep the fertile top soil 
nent the i place and lessen the tremendous ——— 
rease oil é silt load our streams are forced to a 
z luring spring rains. 
i" $ Public Must Be on the Alert 
shallow ' Farming and cultivating near the 
as the stream margin are not good conserva- 
lary re f practices. Soil erosion can be 
Stage oi ¥ terially lessened by adopting wise 
$s much g practices designed to keep 
he fresh I soil in place. The delta at the 
s finally of the Mississippi River is 
eservoir 4 ide up of once fertile top soil. It 
ion and { has been estimated that 500 years are 
forma- [§® required to produce 1 in. of soil from 
or aug- basic rock. Hold the soil where it 
necessi will be productive and streams will be 
at a made more usable because of a lighter 
d body silt load. Streams under such names 
1 be at s the Big Muddy, Yellow River, 
g engi | Red River are sad commentaries 
eration n excessive soil erosion. 
e water \ public well versed in water con- 
ce mea- servation will be more alert as to 
al pres vy water users handle this vital re- Re eee 
ial field [RP source. Any industry that contami- . at | Eee 
m uates a water supply will be in the CORE-DRILLING MACHINE DEVELOPED by Civil Aeronautics Authority is self-contained 
ies will ; spotlight of adverse criticism and unit free from vibration and shatter even when drill operates at 1,200 to 2,000 rpm in coring 
: , ? , . ’ concrete pavement. 
oil will disapproval. Public good will 
Eco f be achieved more readily by indus- 
r single ; ies that are concerned with main- 
rm the + ung the quality of our water 
y meth- ‘ supplies. If conditions do not im- 
nomics i e, in the not too distant future we 
as dif ‘ be faced with the necessity of 
mic law control or proration of water. 
It water : e prime controlling factor of 
xed salt economic growth and indus- 
[be to ie | expansion is the maintenance of 
, water uate water supplies as to both 
tity and quality. _ 
form 0! F ‘ ; : MOST PROMISING TYPE OF BIT (left) for core-drilling operation is medium-size diamond 
to the oe te: Don RO this symposium were pre- embedded in metallic flux with openings for passage of compressed air. Cores (right) 
not be » OY S7OR E.. Bloodgood, Assoc. M. ASCE, are taken from roads and airport runways to determine uniformity and depths of bases, 


F. 7. 


Wohlman. strength and resistance to weather, and for comparison with laboratory design specimens. 
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CONDITIONS WITHIN AND IMMEDIATELY 
surrounding Los Angeles central business district 
during transit strike indicate impossibility of main- 
taining normal level of business without 50-50 
balance between private and public transportation. 


\ . | About Tralfic 
- 1946? 
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A YEAR AGO the City Planning and Highway Divisions 
of the American Society of Civil Engineers brought together 
in a meeting in New York authorities who outlined what 
could be done to relieve traffic congestion through improved 
and modern: Streets and highways, off-street parking and 
other terminals, traffic engineering and enforcement, public 
transportation, and long-range city planning. A poll was 
taken at the close of the meeting of these Divisions, in which 
those present were requested to check which one of the 
above items would bring the maximum “decongestion” in 
1946. Forty-five percent voted for traffic engineering and 
enforcement; twenty-five percent for public transportation. 
The remainder voted for expressways, off-street parking 
and city planning in that order. 


TRAFFIC CONGESTION IS 
CONSIDERED the nation’s No. | 
urban planning problem. What has 
been done about it in 1946? We all 
know why something should be done 
and we know what should be done. 
How much relief has your city re- 
ceived from traffic congestion dur- 
ing the past twelve months? 

A recent survey conducted by 
the City Planning Division of ASCE, 
covering 23 cities in the United 
States and two cities in Canada 
with over 100,000 population, shows 
that the extent of relief of traffic 
congestion during the current year 
has been confined largely to traffic 
engineering and enforcement and 
improved public transportation. 


Among the replies received are 
statements like the following: 

“We have tried to do many 
things, but I doubt whether there 
has been much accomplished.” 

‘“‘We have been able to accomplish 
practically nothing in relieving con- 
gestion in 1946. A traffic survey 
was proposed and abandoned and 
a by-pass for through traffic was 
publicized.”’ 

‘‘Authorities have done very little, 
if anything, during the past five 
years to make any changes in streets 
or highways or provide off-street 
parking.” 

“A great deal of field data has been 
accumulated and _ traffic recom- 


mendations are in the offing, but 
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meanwhile the situation has grow, 
worse. 

“Very little has been done in oy, 
city to relieve traffic congestion 
Parking meters were installed.’ 

“We are happy to report that a 
long last the city has appropriated 
$2,000 for the traffic survey.” 

“Staggered hours have been abap. 


doned, resulting in a high evening 


travel peak. And there is consider. 
able laxity in police enforcements 

“A one-way loop system was es. 
tablished in our central business 
district. Transit lines were re-routed 
to fit the one-way program and bys 
stops were changed to the far side 
except where right-hand turns were 
involved. Enforcement was stepped 
up. As the result, traffic was 
speeded up. Then the Police De. 
partment withdrew its enforcement. 
and traffic bogged down. Ail of 
which goes to show that engineering 
without enforcement will not do the 
job. The city is also reluctant to 
prohibit curb parking even though 
the merchants are in favor of it 
because the city is loath to give up 
the revenue now derived from the 
parking meters.” 

All cities are actively studying 
their traffic problems. A great deal 
of basic information was assembled 
during 1946. Many fine recom. 
mendations have been made but 
performance has been lacking. 


What Can Be Done? 


The question confronting most 
public officials and business men is— 
what can be done to implement tried 
and proved measures for relieving 
traffic congestion? The outlook is 
not as pessimistic as it at first ap- 
pears. 

In Kansas City, Mo., and To 
ronto, street and roadway widening: 
have improved ingress and egress 
to the central business district 
In Milwaukee, Gimbel Brother 
have built a 300-car capacity, three- 
floor open-deck garage. In Jackson- 
ville, Fla., and Toronto, Canada 
downtown bus stations have bees 
erected for off-street loading and 
unloading of certain bus lines. 

Transit companies and city go’ 
ernments in Atlanta, Baltimore 
Chicago, Cleveland, Grand Rapids 
Harrisburg, Hartford, Louisville 
Richmond, and St. Louis have es 
tablished perimeter parking lots 
and provided frequent shuttle bus 
service into and within the central 
business areas. 

Considering that in 1946 urban 
travel was at a high level—wil 
public transportation carrying nearly 
24 billion rides, with more trucks 
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buses and private automobiles on 
ity streets than in 1945, and with 
tr accidents below the 1945 
7 traffic palliatives in the na- 
t f traffic engineering and en- 
forcement measures and improve- 
ts in public transit changed an 
otherwise black outlook for 1946 
. more hopeful situation. 
ief among the palliatives ap- 
pli were: 
Prohibition of curb parking 
ontinuous police enforcement. 
One-way street movement, 
Reduction of  left-turning 
1 ement. 

| Re-routing of transit vehicles, 
nd spreading of the loading zones 
in the downtown area. 

Off-peak curb 
unloading for trucks. 

6. Installation and retiming of 
traffic signals. 

Outstanding in the use of the 
b, e measures during 1946 are 
the following cities: 

Philadelphia. On January 2, 

46, curb parking was banned on 
nearly all downtown one-way streets. 
Loading and unloading of commer- 
cial vehicles was banned in the 
morning and afternoon rush periods 


loading and 


ion two major downtown streets. 
Time parking limits were cut to 30 
minutes in the central area. Traffic 
movement was reversed in the morn- 
ing and afternoon on certain one- 


way streets. 
Los Angeles. During 1946, park- 
ing was prohibited in the central 


business district during the hours 
of 7 a.m. to 6 p.m. Parking was 
also prohibited between 7 a.m. and 
9am. and 4 p.m. and 6 p.m. on 
certain main arteries leading out of 
the central business district. In- 
creased enforcement was applied 
against overtime parking. Off- 
center traffic lanes were installed 


on the main arteries leading out of 
the central area. One-way traffic 
was established in the Third Street 
funnel. Installation of additional 
signals and retiming to speed up 
trafic were effected. Prohibition of 


left-hand turns at important inter- 
sections was universally applied. 
Loading and unloading of mer- 
chandise during the morning and 
uiternoon rush hours were elimi- 


} 


it¢ 


Dallas. Parking was eliminated 


on tour major downtown streets 
between 4:30 and 6 p.m. and traffic 
was speeded up 26 percent. Sev- 


| 


eral short outlet streets from the 
business district have been made 
Left-hand turns for auto- 
les have been eliminated at 
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OFF-STREET PARKING provided by suburban neighborhood shopping center (above) and 
parking garage (below), Washington, D.C., help solve No. 1 urban planning problem 
traffic congestion. 








PROHIBITION OF CURB PARKING and continuous police enforcement are among chief 
traffic congestion palliatives used by New York City in 1946. Conditions on Manhattan's 
West 38th Street before enforcement of no-parking measures are pictured here. 
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several busy corners. Truck routes 
have been established by-passing 
the downtown business district, thus 
keeping those trucks that do not 
have deliveries or pickups in the 
central area outside of its congested 
streets 7 

Portland, Ore. Parking has been 
restricted on streets leading to and 
from bridges serving the downtown 
Extra police have been sta- 
key intersections during 
the rush hours. Several streets 
have been made one-way. New 
traffic lights have been installed at 
IS intersections with pedestrians’ 
‘walk and ‘“wait’’ indicators. 
Larger bus-loading zones have been 
established and loaders have been 
placed at the heavy loading points 
by the transit companies to expedite 
the movement of transit vehicles. 
[ransit vehicles have been rerouted 
on entering the bus district so 
as.to-avoid the Ix ¥ congested 
streets and to reduce. 5a minimum 
the left turn, and to make a one-way 
movement in the business district 
for transit vehicles. 


area. 
tioned at 


Excellent application of palliative 
measures has also been made in 
Jacksonville, Fla., South Bend, Ind., 
Youngstown, Ohio, New Orleans, 
La., and Buffalo, N.Y. 

All cities have tried traffic pallia- 
tives in one way or another and 
have found them satisfactory. The 
main problem now is to find ways 
and means to implement more of 
these palliatives and to coordinate 
the thinking of public officials 
charged with traffic and planning 
improvements so that plans for 
garages and terminals and express- 
ways for private cars, trucks and 
transit vehicles can be constructed. 

There is no panacea for traffic con- 
gestion. What is needed in every 
city is a comprehensive and inte- 
grated program of street and ex- 
pressway improvements, additional 
off-street parking, truck and bus 
terminals, improved public trans- 
portation, modernized traffic engi- 
neering measures, selected and con- 
tinuous police enforcement, and a 
public educated to the evils and 
waste resulting from the inefficient 
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circulation of people and goods 
The latter is one of the most jm. 
portant of the factors involved jp 
the overall solution of the conges. 
tion problem. 

A revaluation of the respective 
rights of public property, that is 
streets and highways for the ac. 
commodation of moving traffic, and 
private property, that is, property 
abutting on streets and highways 
and in which traffic is generated, jg 
an essential element of the problem 
since restrictions on the bulk of 
buildings and the coverage of prop. 
erty will have to be imposed and the 
design and utilization of structures 
correspondingly affected. In con. 
sequence, any long-range program 
for effective relief from congestion 
must be thoroughly understood by 
property owners and the public 
generally, and merit their active 
support if efforts successfully to solve 
the problem are to result in other 
than wishful thinking. 

This paper was presented .* the City 


Planning Division at the New York Annual 
Meeting. 





Heavy Steel Forgings Hauled by Rail 





KNOWN AS THE “Cyclotron & 
Southern Railroad’’, a 473-ft special 
“branch line’ was laid by The Erie 
Railroad to haul ten forgings, such as 
the 157-ton giant shown above, directly 
to the emplacement site on the Uni- 
versity of Rochester campus, where a 
new 1,200-ton super atom-smasher 
will be assembled. The project is 
sponsored by the U. S. Navy Office of 
Research and Invention. 

The largest forging load handled is 
equivalent to roughly three times the 


average heavy car loading. Heavy- 
duty, 16-wheel flatcars are required 
for this hauling job and special pre- 
cautions must be observed in transit. 
The cars bearing the forgings are 
located at least four car-lengths dis- 
tant from the locomotive, to prevent 
excessive loading of bridges and road- 
bed. Empty cars weighing under 
100,000 Ib each are required at either 
side of the special flatcars to act as 
buffers. 

When the forgings are set in place, 


the cyclotron magnet will be 26 ft 
long, 11 ft thick, and 17 ft high 
Magnet pole pieces will be 130 in. = 
diameter. High dirt embankments 
extending above the ravine in which 
the cyclotron is located will serve 
a radiation shield. 

The concrete piers that will suppor 
the magnet are 8 ft thick and are 
themselves supported on concrete 
piling. Special hoisting rigging with 
50-ft-high gin-poles was used @ 
lifting the massive forgings from the 
railroad to the concrete emplacement 
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Bridge Clearances Concern Navigation, Federal 
Government, Railroads, and Highways 


Symposium Presented Before Engineering Economics Division at Society's Annual Meeting 


INTRODUCTION 


rHE PROBLEMS INVOLVED in 
the crossing of a water traffic route by 
. land traffic route are preeminently 
those of engineering economics. 
Water transportation and land trans- 
jortation are both vital to the wel- 


fare and prosperity of this country, 
ind neither should be unduly re- 
stricted in its efforts to render ef- 


ficient public service. 

Congress, through the power 
sranted to it by the Constitution to 
regulate commerce between the states 
ind with foreign countries, has passed 


certain laws for the control of bridges 


ver navigable waterways and has 
placed upon the shoulders of the 
Secretary of War the duty of ad- 
ministering these laws. He, in turn, 
has delegated this task to the Chief 
{ Engineers of the Army. This task 
is no sinecure. An umpire in a ball 
rame, no matter how able and con- 


xe 


scientious he may be, is pretty apt to 
be disliked by one or both sides. 
Navigation interests have main- 
tained that railroads have been given 
unfair advantages and allowed _ to 
unduly obstruct the waterways. Rail- 
roads and highway interests, on the 
other hand, have claimed that in 
many instances they have been forced 
to construct drawbridges or exces- 
sively high fixed bridges in deference 
to the needs of navigation, which they 
claim are inconsequential or vision- 
ary. The Chief of Engineers must 
carefully weigh these conflicting ar- 
guments. He must, at the same time, 
give careful consideration to the fu- 
ture trends in water traffic and land 
traffic and endeavor to predict the 
probable effect of any proposed 
bridge construction on the economic 
development of the tributary area. 
It probably was due to the com- 
plaints of some dissatisfied parties 
such as have been mentioned above, 





that the Society, some years ago, 
appointed a Joint Committee on 
Waterway Clearances, composed of 
three representatives from each of the 
following Divisions: Engineering 
Economics, Structural, and Water- 
ways. 

The papers in this symposium are 
not to be considered as the reports 
of subcommittees but as individual 
expressions of the authors, of how the 
problem is viewed by each of the 
interests co. ed, and a statement 
by the Chief Engineers regarding 
the governmr ss interpretation of 
the problem and the methods adopt- 
ed to assure an equitable adminis- 
tration of the law, having in view the 
best economic interests of the country 
both present and future. 


Cuar.es T. Leeps, Chairman 


Joint Committee on Water- 
way Clearances 


Government Shares Expense of Removing Obstructions to 
Shipping on Navigable Streams 


L. C. SABIN, HON. M. ASCE 


Vice-President, Lake Carriers’ Association, Cleveland, Ohio 


FROM A HISTORY of bridge construction in the United States, 
it is clear that in building bridges over navigable waters the needs 
of land traffic as well as those of navigation have received con- 


sideration. 


Because of the possible military value of canals for 


navigation, their construction was placed under the War De- 
partment at an early date; and the Engineer branch of the Army, 
because of the technical knowledge of its officers, was given the 
duty of making the necessary surveys and estimates for construction. 
Thus, when the regulations relating to bridges over canals and 
navigable streams were adopted, it was natural that the administra- 
tion should be lodged with the Secretary of War and the Chief of 


Engineers. 


IMPORTANT CHANGES RE- 
GARDING RAILROAD BRIDGES 
ire contained in the law approved 
June 21, 1940, known as the Tru- 
man-Hobbs Act. This law introduces 
4 new concept in that it recognizes 


§ the obligation of the United States 


to share in the cost of alteration of a 
railr id bridge found to be unreason- 
‘bly obstructive to navigation. It 


provides for the submission of plans 
and specifications to the Secretary of 
War for approval. A somewhat in- 
volved formula is outlined in the law 
to apportion the cost between the 
United States and the bridge owner 
according to the respective benefits 
to each. 

Thus far the application of this 
recent act has been quite limited, 
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but by its terms the railroads are very 
materially relieved from the burden 
of expense connected with the altera- 
tion or replacement of old and ob- 
structive bridges. In one case in- 
volving the renewal of six bridges, 
the tentative adjustment allocates 82 
percent of the estimated cost to the 
United States. It will be noted that 
the act does not apply to bridges not 
carrying railroad traffic. 

The latest action of the Congress 
relating to bridge construction is 
found in Title V, ‘General Bridge 
Act of 1946,” which is a part of the 
“Legislative Reorganization Code’’ 
approved August 2, 1946. This 
grants the consent of Congress to the 
construction and operation of bridges 
and approaches which have been ap- 
proved by the Chief of Engineers 
and the Secretary of War. This 
relieves the Congress of approving 


| 
| 
| 
/ 
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GREATER CLEARANCES ARE PROVIDED for Cape Cod Canal navigation by Buzzards 
Bay Railway Bridge completed in 1935. Structure, which replaces inadequate lift span in 
background, has span of 544 ft between bearings, and maximum vertical clearance of 135 ft. 


individual bridges. It makes spe- 
cial requirements regarding privately 
owned highway toll bridges, which 
must be approved by state highway 
departments or by the Public Roads 
admumnistration. 


Railroads Question Preferential Treatment 

Some railroad officials are inclined 
to resent what they consider prefer- 
ential treatment of navigation in the 
improvement of channels and the 
regulation of bridge construction by 
the Government. The theory ts 
sometimes advanced that the United 
States is furnishing and_ protecting 
the navigation ways for ships while 
the railroads must furnish, improve 
and maintain their own rights-of-way. 

This argument fails to consider the 
basic difference between the two in 
that the shipway is open to any citi- 
zen, whereas the rail right-of-way is 
private and can be used only by its 
owner. Thus, the ship channels more 
nearly resemble roadways for high- 
way traffic, which are improved and 
maintained by governmental agen- 
cies, either federal, state or local. 
It would be quite impracticable to 
finance the improvement of either 
ship channels or highways through 
assessment On prospective users. 

The carriage of certain classes of 
freight, particularly bulk commodi- 
ties, is very much cheaper by ship 
than by rail, and the resulting sav- 
ings are so widely distributed that 
the use of public funds for improve- 
ment and maintenance appears justi- 
fied. For instance, in the transport 
of iron ore, coal, grain, stone, and 
petroleum on the Great Lakes the 
savings over probable rail rates re- 
turn to the public in an average year 
more than the entire cost of the im- 
provements made. There doubtless 
are river and harbor improvement 


projects that do not return the carry- 
ing and maintenance charges but in 
some cases the original costs may 
have been returned through the de- 
velopment of the country and should 
be charged off. 

It is for these reasons that vessel 
interests feel warranted in urging the 
improvement and protection of natu- 
ral waterways, including regulation 


of bridge construction and opera- 


tion. 


Bridge Clearances 

A review of the prevailing clear- 
ances of existing bridges on some of 
the more important rivers will be 
helpful in disclosing the result of the 
regulations heretofore applied in pass- 
ing on construction permits. 

On important coastal rivers the 
horizontal clearance of movable 
bridges is quite restricted for some 
of the older structures, but a vertical 
clearance of not less than 135 ft is 
provided by fixed or suspension 
bridges over such important chan- 
nels as the East River in New York, 
the Delaware below Trenton, and 
the Potomac below Washington. 

Bridges below Portland, Ore., over 
the Columbia and Lower Willamette 
Rivers on the Pacific Coast have a 
minimum horizontal clearance of 200 
ft, while the minimum vertical clear- 
ance is 144 ft in a vertical-lift span. 

Over the Mississippi River, a 
swing span of 110-ft width exists at 
Davenport, Iowa (built in 1896), but 
below this point there is a channel 
width of at least 153 ft, and below St. 
Louis for 1,200 miles the minimum 
width is 500 ft. 

On the Missouri River a swing span 
at Kansas City, authorized in 1915, 
has a clear width of 200 ft, while one 
at Jefferson City, authorized in 1896, 
has a span of 205 ft. Aside from 
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these two old bridges, the 400-mi, 
reach below Kansas City has jg 
bridges with a minimum horizontg 
clearance of 328 ft. Im the 9g 
mile length of the Ohio the minimum 
span is 320 ft, and on the Monongg. 
hela the minimum is 250 ft. 

Referring to vertical clearances 
the bridges over the Mississipp: 
below St. Paul provide a minimy 
height of 63 ft above pool level ang 
42 ft over high water. On the Mis. 
souri below Kansas City the heights 
are 66 ft above low water and 52 
above high stage. 

The Ohio bridges provide a clear. 
ance of at least 90 ft above low water 
and generally about 68 ft above the 
normal pool level. On the Mononga. 
hela there are three bridges having g 
vertical clearance of less than 44 ft 
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VERTICA 
below Tr 
East Rive: 


above"pool-full stage and three having HMM \- ;, ab 
less than 30 ft above maximum naviga- af ail 
ble stage. Kanawh 
The commerce of these larger in. Some 
land rivers in 1944, as given in the learanc 
Annual Report of the Chief of Engi- ane at 
neers, is approximately 44, 31 and 38 s alter 
million tons of freight for the Missis. standare 
sippi, Ohio and Monongahela re. There 
spectively, with a total ton mileage of logical 1 
18.6 billion. ° 
Traffic Determines Bridge Dimensions 
Consideration of these clearances 
for bridges over the more important 
waterways indicates that the policy is 
to standardize dimensions to fit th 
character of the vessel traffic. 
On coastal rivers, intended to 
accommodate ocean-going ships, and 
in the inner harbors on the Great 
Lakes, there are many bridges having —s 
insufficient horizontal clearances. On FEDER 
inland rivers the horizontal clearances the cor 
should be governed by the width of « fe ™Y's@> 
barge tow and the difficulty of ma make it 
neuvering in a current, and ther gin the « 
appears to be an endeavor to estab- rays 
lish a minimum of not less than 200 shall hz 
ft. ipprove 
On the more important rivers on and the 
: = or duty of 
the coast, a height of 135 ft seems to wr 
have been adopted as the desirable a pe 
vertical clearance. On the throug? peers 
channels of the Great Lakes a vertical —7 7 
clearance of 150 ft has been required, ‘ ; . 
although this may be greater than odie. 
needed, especially as the 20 lift oan 7 
bridges over the Welland Canal have ‘ad me 
a rise limited to 120 ft. cane 
On the principal streams of the of hel 
Mississippi system the clearance al ad 
should be regulated by the dimensions as ¥ 
of the towing vessels. Below St. ee ns 
Paul on the Mississippi a clearance o! hese of 
at least 60 ft above pool level seems to pale 
be the aim. On the Ohio a height of Hj.) 
90 ft above low water is understood a + | 
to be the present requirement, while telensis 
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above the VERTICAL CLEARANCE of not less than 135 ft is provided by fixed or suspension bridges over East River in New York, Delaware River 
Mononga- below Trenton, and Potomac River below Washington, D.C. Pictured here is Hell Gate Bridge on New York Connecting Railroad, over 
; having a East River, New York, N.Y. 
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\7 ft above pool elevation is required 
for such rivers as the Monongahela, 
Kanawha and Allegheny. 

Some of the older bridges with low 
clearances may limit the height of 
spars and upper works until they can 
be altered to conform to the present 
standards of towboat design. 

There would appear to be no other 
logical way of regulating clearances 


than by this relation to the type of 
carrier in use. Methods of water 
transportation have developed gen- 
erally in the direction of larger car- 
riers, to an extent that was not fore- 
seen. As a result some of the older 
structures have become unduly ob- 
structive to the free passage of com- 
merce in the most economical type of 
carrier. The alteration of these struc- 


tures must be approached with due 
regard for the volume of traffic and 
the cost of alterations. Now that the 
law requires a division of costs be- 
tween the railway bridge owner and 
the U.S. Government, it is expected 
that the owners of railroad bridges 
will see some advantage in making the 
alterations needed to facilitate navi- 
gation. 


War Department Determines Bridge Clearances 


policy is 

Ph Required for Public Navigat 

: equired for Fublic Navigation 

,! R. A. WHEELER 

"ay CG “ ms Lieutenant General, Chief of Engineers, U.S. Army, Washington, D.C. 

*s having , , - sihesmmedues : : inati 
ices. Or FEDERAL LAWS GOVERNING jury may be created will become waterways, and second, examination 
eainces the construction of bridges across greater in proportion to the increase and study of each particular bridge 
idth of a navigable waters of the United States of traffic and the development of the _ in the light of modern conditions. 


‘ of ma 
id ther 


make it unlawful to construct or be- 
gin the construction of a bridge across 
iny navigable water unless the plans 


region. 
In general, the policy formulated 
by the Corps of Engineers can be 


Boards Study Clearances 
From time to time, boards have 





stal 
on shall have been submitted to, and separated into two phases: First,the been created by the chief of engi- 
ipproved by, the Chief of Engineers establishment of so-called ‘‘standard neers to study and recommend stand- 
ivers on ind the Secretary of War. It is the bridge clearances’’ for particular ard clearances for a waterway, or a 
score ti duty of the War Department to re- 
Jesirabk quire such clearances, and to impose 
thease’ such reasonable conditions, as it 
vertical may deem necessary in the interest 
equired . public navigation. In performing 
er than this duty considerably more than 
20 lift mere measurement is required. 
ral have [he powers of a prophet and the 
judgment of a Solomon, neither of 
of the which we pretend to have, would be 
learance oi help. But we can, and do, gather 
rensions all available facts, ask for the views 
low St ol and listen to the interests affected, 
rance of and render impartial judgment to the 
eems to a ~ mys —— We are acutely HEIGHT, SIZE AND NUMBER of vessels using waterway, location of bridge site in relation 
eight ol th % lus of the fact that the — > sailing courses, and depth and width of channel are factors considered in granting per- 
lerstood i there be one, to water or land inter- mission to construct bridges over navigable channels. Vertical clearance of San Francisco 
t, while ‘sts, Is aS permanent as the work we Oakland Bay twin suspension bridges ranges from 180 to 214 ft. Main-span lengths are 


authorize or require. Whatever in- 





2,310 ft and side spans 1,160 ft. 
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STANDARD BRIDGE CLEARANCES are established by Corps of Engineers for particular 


waterway or group of related waterways, and each bridge is studied in light of modern con- 
ditions. Pictured here is Southern Railway Bridge on Tennessee River at Decatur, Ala. 
Tugboat with loaded barge is passing through open swing span. 


group of related waterways. The 
procedure in each case has been the 
same—a public hearing to afford all 
interested parties an opportunity to 
be heard, the collection of all available 
data, and a consideration of pros- 
pective development of the region. 
The purpose of the clearances thus 
established is to furnish a guide to 
the problable necessary clearances 
in order to avoid unnecessary waste 
of time, effort and money on plans 
that could not possibly be approved. 

The clearances are clearly under- 
stood by all concerned to be neither 
a threat nor a promise of what finally 
will be found necessary after detailed 
examination of a particular applica- 
tion. One of the earliest uses of 
boards for this purpose was in 1894, 
when two reports were made con- 
cerning a bridge across the Hudson 
River in the port of New York. 
Much opposition had arisen against 
the location of any pier in the river, 
and it had been argued that a single 
span across the river was not feasible. 
To quote O. H. Ammann, M. ASCE, 
“the reports of both these boards, 
which have become classic documents, 
furnished valuable and exhaustive in- 
formation, and definitely disposed 
of the question of feasibility of a 
single span across the Hudson River 
in New York and the adaptability and 
economy of the suspension type for 
long spans.”’ 

The latest board study is now in 
progress on the Gulf Intracoastal 
Waterway. The writer has been 
informed that the highway depart- 
ments of the states involved have 
prepared a very careful and thor- 
ough brief concerning the economics 
of waterway crossings, and it is 
anticipated that considerable valu- 
able information on the current sub- 


ject will be developed. Emphasizing 
once again that established standard 
bridge clearances are a guide and 
not a decree, they are directed not 
only to bridge owners as standards 
of bridge construction, but also to 
navigation interests for standardiza- 
tion of their equipment. 

An ideal bridge from the stand- 
point of navigation is one that is not 
obstructive in any form—it is one 
that has unlimited vertical clearance 
and for horizontal clearance has its 
piers entirely outside of the water- 
way. Unfortunately, costs of such 
an ideal structure are usually pro- 
hibitive and hence compromises must 
be made. 


Public Hearings Held 


The procedure cf the Department 
in acting upon individual applica- 
tions for approval of plans for a 
proposed bridge is, in general, well 
understood. A public notice of the 
pending application to all interested 
parties is mandatory. If the water- 
way is important, or if opposition 
develops, a public hearing is held. 
Frequently a conference of opposing 
interests is held by the District Engi- 
neer, and a mutually agreeable com- 
promise is worked out. The Dis- 
trict Engineer forwards his report and 
recommendation to the Division En- 
gineer, who reviews the case and for- 
wards it to the Chief of Engineers. 
Before final action by the Secretary 
of War, the case may be referred 
to other interested government agen- 
cies, particularly the Navy Depart- 
ment, for an expression of their views. 

In considering an application, a 
study is made of the height, size, and 
number of vessels using the water- 
way; the location of the bridge site 
in relation to sailing courses and to 
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Vou. 
bends in the waterway; and th 
depth and width of the channel 
Comparisons are made with bridges a; 
other locations where conditions ap 
comparable and a check is made op 
the clearances of other bridges tha; 
must be passed by navigation e. 
pected to operate at the site of th 
proposed bridge. Records of com. 
mercial statistics are studied, ang 
consideration is given to the com. 
mercial, industrial, and physical de. 
velopment along the waterway an 
the territory it serves. These studies 
are to determine whether the clear. 
ances of existing bridges are ace. 
quate to care for such increases jy 
navigation as statistics indicate may 
occur during the normal life of the 
bridge. This is especially important 
where.a project for improvement of 


War h 
alterat 
obstru 
every 

judgm 
And it 
such 

States 


alterat 


the waterway has been, or is expected be I 
to be, adopted. a ¢ 
National Defense Considered none 
The relation of the bridge to ma. [MN jeu 
tional defense is studied, considering greater 
both its use for transporting war ma. than Ww 
terials, men, and equipment, and its spannit 
effect on the use of the waterway in quirem 
the event it should be destroyed by vertical 
accident or design. edditio 
The effect of the bridge on the compat 
regimen of the waterway is studied. greater 
Will the piers and approaches con- trend is 
strict the channel? Will they cause waterw 
silting and a corresponding increase in the Cor 
channel maintenance costs? Where « quent 
conflict of interests is sharply drawn, crossins 
the applicant will frequently be asked waterw 
for an estimate of the added first cost Atth 
and the maintenance and operation over na 
cost to provide an increased clearance States 
The pending case on the proposed horizon 
bridge across the Delaware River less the 
below Wilmington, although not typ: zontal ¢ 
cal as to importance, is typical as to to an ev 
procedure. The applicant submitted similar 
plans for a suspension bridge with « ances, | 
horizontal clearance of 2,000 ft nor. narrow 
mal to the channel, and a vertical bridges 


clearance of 175 ft over the channel clearane 
The board considering the applica- 
tion has had requests for horizontal 
clearances up to 4,000 ft and vertical 
clearances up to 200 ft. The boari 
is engaged not only in estimating the 
added cost of increased width an 
height, but also in considering the ef 
fect of such added cost on the amor- 
tization of the bridge within the 3) 
year period allowed by the Act 
Congress authorizing the bridge. 
The War Department is, of courts, 
not infallible. Unquestionably ce 
tain bridges may be pointed to with 
some justification as having excessiv* 
clearance for the commerce that has 
actually developed. On the other 
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\\ar has found it necessary to order 
Jteration of bridges as unreasonable 
obstructions on the average of one 
every year, indicates an error of 
‘udgment in the opposite direction. 
\nd in the case of railroad bridges, 
such alterations cost the United 
States SO to 90 percent of the cost of 
Jteration. We have been  criti- 


cized as arbitrary where identical 
clearances are required for all bridges 
on a waterway; and we have been 
criticized as inconsistent where vari- 
ous clearances are required on a 
waterway. 

We must meet all reasonable needs 
of navigation, but we must weigh all 
conflicting interests, and we must 
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have respect for the cost of things. 
I would like to think that this entire 
subject is merely one of economics, 
with engineering considerations as 
prime factors. Unfortunately, per- 
haps, this is not the case. It is a 
matter of fundamental law that the 
navigation of a stream is not a matter 
of economics but of public right. 


Recent Legislation Alleviates Railways’ Economic Burden 


J. B. AKERS, M. ASCE 


Chief Engineer, Southern Railway System, Washington, D.C. 


VATERWAY CLEARANCE RE- 
OUIREMENTS which cause a rail- 
wav company to provide a greater 
distance between piers, to raise its 
srade line, or to use a movable bridge 
in lieu of a fixed bridge, result in a 
greater cost to the railway company 
than would ordinarily be incurred in 
spanning the waterway. As the re- 
quirements for horizontal and/or 
vertical clearances are increased, the 
\dditional expense to the railway 
company is likewise increased, in 
greater than direct proportion. The 
trend is toward greater clearances on 
waterways under development by 
the Corps of Engineers, with a conse- 
quent greater burden on railways 
crossing or seeking to cross those 
waterways. 

At the present time movable bridges 
over navigable streams of the United 
States provide a great variety of 
horizontal clearances ranging from 
less than 40 to over 300 ft. Hori- 
zontal clearances of fixed spans vary 
toan even greater extent. There isa 
similar variation in vertical clear- 
ances, but of course within a more 
narrow range, except for movable 
bridges providing unlimited vertical 
clearances, The great majority of 


' 


IN MOST CASES clearance re- 

quirements for waterway traffic 
| impose a burden on the railway | 
| seeking to cross the waterway. 
Theonly exception to this general 
statement is a case in which the 
grade and span arrangement 
most desirable to the railroad 
provides sufficient clearance for 
waterway traffic without special 
provision therefor. 


the bridges provide only small clear- 
ances, those of larger clearances being 
generally confined to the major 
waterways being developed by the 
Corps of Engineers of the U.S. Army. 


Excessive Costs May Force Abandonment 


In the past, railroads have been 
forced into abandoning lines because 
of the expense involved in meeting 
the clearance requirements for water- 
way traffic. For example, the South- 
ern Railway formerly crossed the 
Tombigbee River near McDowell, 
Ala., on its line from Marion Junc- 
tion to York, Ala. In December 
1932, the draw span was knocked off 


of the pivot span into the river by a 
boat operated by the Inland Water- 
ways Corporation. The railway fi- 
nally won a moderate judgment for the 
destroyed span. If the bridge were 
replaced, the Corps of Engineers 
would require a structure with a 
200-ft horizontal clearance rather 
than the 110-ft clearance of the de- 
stroyed span, at a cost of about 
$350,000 or more. This great cost 
forced the railway to abandon its 
river crossing, and it now operates the 
two ends of the line separately, with 
no connection between them. In this 
case, if the York to Marion Junction 
line had been a separate and inde- 
pendent railroad, and local interests 
had been successful in compelling the 
rebuilding of the bridge, the probable 
result would have been complete 
abandonment of the line, as its busi- 
ness was not sufficient to enable it to 
pay such a sum for bridge reconstruc- 
tion and to continue operation. 

Since the Truman-Hobbs Act be- 
came law, the burden on railways 
has been lessened. No longer is it 
possible for the government, acting 
through the Corps of Engineers, to 
require a railway to rebuild an exist- 
ing bridge to provide the benefits of 





RE QUIRED TO OPEN BUT ONCE for navigation since its installation in 1911, 101-ft Scherzer rolling lift span, on Southern Railway Bridge 
over Savannah River at Augusta, Ga., is shown here in damaging flood of 1929. 


























"9 
greater clearances for waterway traf- 
fic at the sole expense of the railway 
company. However, this Act does 
not relieve the railroads of all costs 
incident to remodeling such bridges. 
A major relief has been provided, but 
the railroads still must bear certain 
expenses incident to the requirements 
of navigation, such as increased cost 
of maintenance occasioned by the 
more expensive types of bridges re- 
quired, and the Act provides no relief 
whatever to a railway that is seeking 
to cross a waterway with a new line. 

There have been cases where ex- 
cessive overhead clearance was de- 
manded for the passage of small 
craft; and draw spans were in- 
Stalled in highway and _ railroad 
bridges. Fixed spans are often feasible 
and show large savings in cost of con- 
struction as well as in cost of opera- 
tion. For small craft, telescopic 
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masts and hinged smokestacks can 
often be used with great overall econ- 
omy. The decision may hinge on 
the relative importance of the water- 
way as compared with the highway or 
railroad, as well as on the cost of con- 
struction and maintenance. 


Standardization of Clearance Not Feasible 


Consideration of the high cost of 
providing bridges with large openings 
for the needs of waterway naviga- 
tion, and the great variety of sizes of 
openings now required and in use on 
the various waterways of the United 
States, particularly since the great 
majority of these openings are rela- 
tively small, can only lead to the con- 
clusion that standardization of water- 
way clearances is not feasible. In the 
interest of economy, both to the bridge 
owner and to the government, each 
waterway and bridge must be con- 
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sidered separately. The minimum. 
size opening sufficient to meet the 
requirements of navigation during 
the expected life of the bridge mug; 
be determined and the individyaj 
bridge built, remodeled, or recop. 
structed on that basis. 

It is to be expected that the Try. 
man-Hobbs Act will exert a major 
influence in preventing the require. 
ment of excessive clearances an¢ 
capricious action in ordering the 
remodeling of existing bridges, be. 
cause of the resulting cost to the 
government. Until such time as 
“easy government money” is ex. 
hausted, waterway clearances must be 
considered carefully in each individ. 
ual case to prevent waste of govern. 
ment funds and private capital, in 
subsidies*to waterway traffic, which 
are not even of monetary benefit to 
that traffic. 


Many Factors Determine Benefits or Damages 
in Alteration of Highway Bridges 


J. H. PORTER, M. ASCE 


Consulting Engineer, Elliott & Porter, St. Louis, Mo. 


FUNDAMENTALLY, ALL TRAF- 
FICWAYS are the means of moving 
goods or persons from one point to 
another. In modern commerce, high- 
ways have become increasingly im- 
portant, especially around large met- 
ropolitan areas and in thickly popu- 
lated sections of the country. Any 
delays to the safe and uninterrupted 
flow of traffic on highways is an 
economic loss to the community as a 
whole and, conversely, any construc- 
tion which expedites the movement 
of this traffic is an economic benefit. 
Until recent years not much effort has 
been expended in attempting to evalu- 
ate these losses or benefits. Evalua- 
tion has become increasingly impor- 
tant and, in light of the provisions of 
-the Truman-Hobbs Act, especially 
so as the United States now proposes 
to release the highway from certain 
burdens which it has heretofore had 
to assume. 

In arriving at the proportion of 
costs of any improvements or altera- 
tions of bridges crossing navigable 
waterways to be divided between 
the highway-, railroad- and water- 
way-using public, it is necessary to 
consider the benefits or damages that 
will accrue to each. Studies have 
been made for railroads, and more or 
less standardized, for estimating 
changes in costs resulting from 


changed operating conditions. Simi- 
lar studies have not been so well de- 
veloped for highways and waterways. 
One of the best studies the author has 
found is that made by Fred Lavis, 
M. ASCE, titled “Highways as 
Elements of Transportation,’ pub- 
lished in ASCE TRANSACTIONS for the 
year 1931. This study is based on 
the principles of Wellington's ‘‘Eco- 
nomic Theory of Railway Location,” 
which is a good point from which to 
start our studies. 


Interested Parties Must Share Burden 


Attention is called to one or two 
aspects of the problem that may help 
determine methods of approach to 
the Truman-Hobbs Act for arriving 
at a more equitable division of costs 
so that all interested parties will bear 
their just share of the burden. 

A factor of great economic im- 
portance in studying comparative 
costs of new structures is that delays 
caused by interrupting the smooth 
flow of highway traffic on heavily 
traveled roads be reduced to a mini- 
mum. <A drawbridge with its posi- 
tive stop to smooth flow causes an 
expense to traffic that is only meas- 
urable when the number of vehicles 
using the highway and the total time 
lost in the delays is known. Traffic 
delays are especially noticeable when 


a drawbridge is relatively low with 
reference to mean high water and 
must be opened frequently for prac- 
tically all vessels using the waterway. 
Any alterations such as: (1) The in- 
stallation of a lift draw instead of the 
slower swing draw, (2) raising the 
grade so that openings will have to be 
made less frequently and only for the 
larger vessels, or (3) raising the grade 
to such heights that all vessels can 
pass underneath, will reduce the total 
annual cost of delays. This cost 
capitalized is the amount that could 
be spent by the highway-using public 
for the alteration. 

To arrive at the cost of delays, itis 
of course necessary to make a traffic 
count of the number and type o/ 
vehicles which are delayed and the 
cumulative time that traffic is de- 
layed. The reduction or increase 0! 
time in delays through alterations or 
changes can then be evaluated and 
the results capitalized to show 
whether the highway-using public 
has been damaged or benefited. 


Other Factors Considered 


Among other factors to be con- 
sidered, and for which formulas must 
be worked out in order that benelfits 
or damages may be determined, are 
the losses incurred by reason of the 
decreased use of the highway, the 
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EXPENSE TO TRAFFIC caused by interruption of smooth flow is factor of great economic im- 
portance in highway bridge alteration studies. Shown here is vertical lift bridge with 210-ft 
span over Sacramento River, Sacramento, Calif. In addition to two traffic lanes and two 
sidewalks, structure carries one track of electric railroad. 


formulas or methods by which ques- 
tions of depreciation will be deter- 
mined, will be set up by engineers, 


that would increase the expected serv- 
ice life of the crossing. This _ will 
bring depreciation, that old friend of 


the valuation engineer, into the pic- 
ture and great controversy will re- 
sult. It is my personal hope that the 


Fusion Piercing Speeds Process 


N ) ee N Oo. 2 
nimum sed costs due to rise and fall 
eet the alterations include raising the 
during rade, and the benefits received by 
fe must ‘he bridge owner when the altera- 
lividual -on snerease the service life of the 
recon bridge or decrease costs of operation 
nd untenance. 
> Efect on Vehicle-Operation Costs 
require Where the grade is raised, the in- 
es and rease in rise and fall will have to 
ng th he considered as a damage to the 
res, be highway-using public. This does not 
to the much affect the passenger automobile, 
ime as but anvone who has trailed a loaded 
is ex truck up a steep grade knows that it 
must be has an appreciable effect on the opera- 
individ son of a commercial vehicle. For- 
govern mulas for determining the cost of rise 
ital, in nd fall have been evolved by the 
, which railroads. Similar studies for highways 
nefit to hould not be too difficult 
One of the most difficult problems, 
one that will cause a great 
mount of controversy, is the amount 
benefits to the bridge-owner, if 
resulting from installation of a 
w bridge or from any other changes 
Ww wit 
er a 
prac POSSIBLE APPLICATION to 
terway vy construction work is the new 
The in thod of making vertical blast holes 
1 of the hard, low-grade iron ore, called 
ing the usion piercing, recently tested on the 
ye to be Mesabi Iron Range. In this method 
for the ncreases in drilling speeds of ten 
e grade mes those of older methods have 
els cai wccomplished. 
he total 
is cost Flame of High Temperature Utilized 
t coul fusion piercing, a flame—pro- 
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uced by burning oxygen and a flux- 
caring fuel in a special blowpipe—is 
ted against the surface of the rock 
rore. The high flame temperature 
bout 4,000 deg F—causes some types 
irock to spall or flake off. Flux in 


the tuel causes other kinds of rock to 


Pressure of the burning gases 
rces the molten material past a 


water spray, where it is quenched and 


r 


ken up. In the quenching process 
ter turns to steam and the steam 
tips the gases force the quenched 
iterial out of the hole. Fusion 
ng, a patented process, was de- 
ed by The Linde Air Products 


Ce unit of the Union Carbide and 


Corp. 

speed in making blast holes helps 
mining costs in large-scale 
ms. In addition, it has been 


Vertical Blast Holes 


found that the high-temperature 


piercing flame produces stresses in 
the surrounding ore which cause bet- 
primary 


ter fragmentation during 





FUSION PIERCING EQUIPMENT for commercial 


use is still in development stage. 


ments. 





For field tests, 
truck is equipped with portable oil-field drill rig 
with 30-ft special blowpipe (replacing “‘kelly’’) 
pumps, tanks, motors, and special recording instru- 


and not left to legalistic interpreta- 
tions based on tables set up for the 
convenience of accountants. 


of Making 


blasting, further reducing costs. Min- 
ing men who saw the tests say that 
fusion piercing will have many advan- 
tages in the mining of low-grade ore. 


IN FIELD TESTS made on Minnesota 
‘taconite,’ an extremely hard, 
tough, abrasive, low-grade iron ore, 
6-in.-dia’ holes up to 30 ft deep are 
fusion pierced at average rate of 10 
ft per hour—at rates as high as 17 ft 
per hour for short periods. This 


compares with average speed of 
about 1 ft per hour for drilling holes 
of same diameter in this ore. 














Construction Industry Need | 
Trained Civil Engineers” 


HAROLD W. RICHARDSON, ASSOC. M. ASCE 


Executive Editor, Construction Methods, 
New York, N.Y. 


CONSTRUCTION IS CIVIL ENGINEERING’S biggest in- 
dustry. In fact, it is one of the nation’s biggest industries, 
normally accounting for more than 10 percent of the econ- 
omy of our country. It is big business, running as high as 
15 or 16 billion dollars annually, and the prophets see 20- 
billion-dollar years ahead in construction. Furthermore, 
construction is the main support of civil engineering, for 
the profession is largely compensated by a share of the total 
costs of construction projects. The prime purpose of civil 
engineering is to provide the physical works that serve 
mankind. That purpose is not fulfilled until the physical 
structure has been designed, built, and put into service. 
Does it not seem logical then that civil engineering edu- 
cation should pay considerable attention to this important 
branch of the profession? 


crawler tractors replace mules, and 
high-speed wheel tractors supplement 
the crawler type. They have seen 
the modern large-capacity precision- 
sisted by crude tools and, to some ex- control concrete mixers and pavers 
tent, by beasts of burden. Mechani- grow out of the old continuous mixer 
zation started in the last two decades and the crude hand-charged ma- 
of the nineteenth century with the chines. They have seen the develop- 
invention of the steam shovel and its ment of cranes, derricks, hoists, drag- 
adoption, along with railroad-car lines, pumps, graders, rollers, com- 
haulage, on railroad construction. pressors, welders, asphalt equipment 
The Chicago Drainage Canal, in the and the whole gamut of modern con- 
closing years of the century, gave struction machinery. They have 
further impetus to development of witnessed the birth of scores of useful 
machines for earth moving. and efficient small tools, such as 
Many early contractors still in power saws, pneumatic and electric 
business today have seen the evolu- drills and spades, grinders, and gen- 
tion of the scraper from small slips, erating sets, to mention just a few. 
through wheelers, to the latest big Modern equipment makes modern 
carrying pans. They have seen construction possible, for mechaniza- 


CONSTRUCTION HAS BECOME 
highly mechanized, especially in the 
past few years. For untold centuries 
it depended upon human labor, as- 


EVOLUTION OF SCRAPER from small slips (below) 
through wheelers, to huge carrying pans (right) is but 
one of many developments in construction equipment 
that have taken place over relatively short period of 
time. GarWood 515 scraper, at right, is drawn and 
pushed by Allis Chalmers HD-14 tractors. 
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CIVIL ENGINEERING EDUCATION should 
recognize importance of modern construc. 
tion processes and equipment which makes 
them possible. Here, highly mobile Genera! 
Supercrane erection of new coal 
tipple near Cleveland. 


tion of the construction processes has 
kept costs within economical limits 
so that individuals, industry, busi 
ness and the public can afford to buy 
the construction they need. Con 
struction equipment played a tr 
mendous part in winning the war 
Literally, bulldozers came first, often 
ahead of the guns and bombers ir 
military expeditions. 

Construction is big business, a con 
plex, strenuous, highly competitiv 
business. It is essentially a civil en 
gineering business, for it is based on 
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MODERN CONSTRUCTION EQUIPMENT and techniques used by 
Army Engineers and Seabees are major factors in obtaining early 
victory in last war. Outmoded methods of Japanese are sad com- 
mentary on their airfield construction efforts. 

age railway (left, above)—found on unfinished Jap airfield on 
Saipan Island, Marianas Group—are no match for our modern 
machinery (right, above) which made short work of converting that 
island into base for B-29’s. Caterpillar D-8 tractor and carryin 
scraper (right) are typical of heavy equipment disassembled an 
flown into Burma to construct air bases for flights over “the Hump” 
into China. Official photographs, U.S. Army Air Forces. 


the fundamental principles and con- 
cepts of that branch of engineering. 
Construction is a business of plan- 
ning, of marshaling men and machines 
into an efficient operating unit, of 
knowing and controlling costs, a busi- 
ness of human and industrial rela- 
tions, of skill and ingenuity. It 
touches law, accounting, safety and 
the social sciences. It involves geo- 
physics, mechanics and the use of 
elec tricity. 

\t one time construction leaders 

nd key men were self-made, working 

) trom the ranks. Today the ma- 
jority are civil engineering graduates 
ind they look to engineering schools 
to furnish the young blood necessary 
to carry on the industry. Construc- 
tion, as civil engineering’s biggest in- 
dustry, a highly mechanized pro- 
cedure, and a business largely con- 
ducted by civil engineering gradu- 
ates, certainly deserves a place in 
civil engineering curricula. 

Of course construction does not ex- 
pect, nor does it want, engineering 
colleges to turn out finished construc- 
tion men. That would be impossible, 
or construction is largely an art of 
experience, gained only by actual per- 
formance in the field. But construc- 
tion does expect, and deserves, engi- 
neering graduates who have had basic 
Yaining in certain fundamentals of 
the business. 

A few civil engineering schools 
make an attempt to include construc- 
tion courses, and a few more offer a 


carts on narrow- 


smattering of subjects somewhat re- 
lated to the business. But in no case 
is a real, serious effort made to train 
students for a life construction career. 
One reason, perhaps, is that some engi- 
neering educators are still prone to 
regard the construction man as a 
roughneck, a glorified laborer or 
mechanic. Actually, he is most likely 
to be a keen, alert, high-class citizen, 
an ingenious and shrewd operator, a 
technician with good business sense. 
Some educators regard construction 
training solely as a function of trade 
schools. That type of training is not 
being discussed here. Educated con- 
struction men, not skilled mechanics, 
are being considered. Other educa- 
tors have failed to note the advances 
in mechanization, and in doing so 
have ignored the greatest impetus to 
practical civil engineering in modern 
times. 


Schools Reluctant to Change Curricula 


However, the greatest obstacle to 
introduction of construction courses in 
technical colleges seems to be a re- 
luctance on the part of civil engi- 
neering schools to adopt new courses 
or to readjust the curriculum. Cer- 
tainly we all agree that the standard 
four-year course is well crowded with 
subjects. We recognize the pressure 
for special courses of all kinds. We 
are aware of the growing demands 
for more liberal subjects, such as so- 
cial sciences and the so-called humani- 
ties. 





Yet, because of the fact that these 
various demands are being made, and 
because we are entering a new era of 
industrial achievement where the 
world is to take advantage of the ac- 
celerated progress of wartime de- 
velopments, is it not time we thor- 
oughly revaluated our civil engineer- 
ing training? Is it not time to see 
whether our courses are best fitting 
the undergraduate for careers in this 
new world? Some schools still re- 
quire civil engineering students to 
take such courses as Economic The- 
ory of Railroad Location. Can such 
colleges honestly say they have no 
time or room for studies far more use 
ful to today’s student? 

It is not the purpose of this paper 
to outline courses in construction, but 
to point out the need for them. How- 
ever, a few suggestions are in order. 
Contract law and specifications are 
already taught in most schools, but 
these subjects might well be strength- 
ened, for they are the basis of the con- 
struction business. Estimating and 
cost-keeping are also fundamental to 
construction, and deserve far more at- 
tention than they get in the aver- 
age course today. 

The subject of labor relations is 
about the first obstacle a neophyte 
constructor runs into upon leaving 
school. Why should he not at least 
be prepared with previous study of 
this all-important subject? Funda- 
mentals of construction management, 
including safety, and job planning are 

















MECHANIZATION OF CONSTRUCTION processes keeps costs within economical limits so 
that individuals, industry, business and public can afford to buy construction they need. 
Here Northwest 1'/,-yd dragline loads gravel into Caterpillar DW10 Wagon drawn by 


DW 10 Tractor, on road job in Tennessee. 


requisite to the traimimg of the con 
struction man Construction, as 
stated before, is a business, a complex, 
highly competitive business. How 
that business is conducted, how it ts 
planned and carried on, would be 
most valuable knowledge for a stu 
dent bent on a construction career 
Job management largely means 
equipment management today, for 
successful construction is mainly the 
intelligent use of the excellent tools 
and machines now available. The 
construction student should have a 
basic knowledge of equipment—the 
various types, their purposes and ap 
plications, their working capacities 
and their limitations. Proper equip 
ment use is a question of economics 
Che student should at least know the 


approximate first cost of major types 
of machines and how to figure oper- 
ating and production costs. A work- 
ing knowledge of care and mainte- 
nance of construction machinery is also 
necessary, though it is not the place 
of a college course to delve very far 
into the operating mechanics of 
equipment—that is a function of 
trade schools. 

Form design and erection is an- 
other important construction sub- 
ject. Much attention is given the de- 
sign of many types of complicated 
concrete structures, but hardly a 
thought is paid to the fact that every 
bit of concrete must be encased in 
some kind of a form. The number of 
subjects that might be included in a 
construction course is as limitless as 
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construction itself, but those men 
tioned are the more important ones 
They should, of course, be supple 
mented by laboratory work, and field 
contacts. It is not proposed here ¢, 
argue the merits of cooperative 
courses except to state they are aq. 
mirably suited to construction train 
ing. 

Construction courses might well be 
set up as electives to be taken by 
those students desiring such training 
in place of some of the higher design 
work or other specialized theoretica 
studies. Some progress is being made 
in setting up construction education 
courses. Professor Evinger, of the 
University of Nebraska, who heads 
a committee of the ASCE Highway 
Division studying the subject, reports 
that three universities—Stanford, |] 
linois and Columbia, are interested 
in establishing such courses. The 
American Road Builders’ Association 
also has an active committee at work. 
and the Associated General Contrac 
tors of America have shown interest 

The need for construction educa 
tion is great. It is hoped that, as 
a result of the preliminary work now 
being done and the interest shown by 
the field, before long American youth 
will have an opportunity to train for 
a career in construction, one of the 
nation’s greatest industries. 

This paper was presented before the High 
way Dwision at the New York Annua 
Meeting. 


Progress made by the ASCE 
Construction Division Commit- 
tee on Construction Education 

along the lines proposed in 
this article—is reported in the 
item titled, “ASCE Division 
Committee Expands Oppor- 
tunities for Construction Engi- 
neering Education,” page 100 
of this issue. 








WELDED GIRDER OF FULLY 
KILLED STRUCTURAL STEEL 
sustains load of 1,685,000 Ib. Cen- 
ter deflection of 9-ton, 22-ft test 
girder is 18.06 in.; permanent de- 
flection after removal of load 's 
16.45 in. Third in series of tests 
undertaken by Structural Steel Com- 
mittee of Welding Research Counc! 
at National Bureau of Standards, 
investigation is part of research pro- 
gram examining effect of severe ge0- 
metrical constraints and of residual 
stresses in large welded steel struc- 
tures. 
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Part I of this paper 


Simple Model Tests Predict 


Aerodynamic Characteristics 


Part Il. 


of Bridges 


Response Curves Computed from 


Static Lift and Torque Graphs 


published in the January 1947 issue of Civil ENGINEER- 


inc-—describes a method for computing aerodynamic response curves for a gwen 
ection from pressure-distribution curves obtained from simple laboratory tests 


ection models. 


An alternative method is presented in this concluding install- 


ent, together with new concepts for future test procedure. 


THE ALTERNATIVE METHOD 
deriving and plotting the aero- 
iynamic response curves is to use the 
static lift and torque graphs of the 
section, obtained by holding a small 
section-model stationary in a wind 
A valuable series of such 








FIG, 8, 
1/b = 0 to 0.30). 


TYPICAL STATIC LIFT graphs of H-sections 


graphs, for H-sections and for deck 
sections, has been obtained for the 
writer and generously contributed 
by Prof. F. J. Maher, using the wind 
tunnel at Virginia Polytechnic Insti- 
tute. In Figs. 8 and 9 appear typical 
lift and torque graphs, respectively, 


i ! | | 


D. B. STEINMAN, M. ASCE 
Consulting Engineer, New York, N.Y. 


for H-sections. The slopes of these 
graphs, at any angle of incidence, 
provide the criterion and the measure 
of aerodynamic stability. A positive 
slope denotes sfability and a negative 
slope denotes instability; and the 
steepness of the slope determines the 
degree of stability or instability. 

If s is the slope of the lift graph and 
s, the slope of the torque graph, s 1s a 
measure of the lift resultant on the 
section (actually the increment of lift 
per unit increment of angle of inci- 
dence), and e = s,/s is the eccen- 
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FIG. 9. TYPICAL STATIC TORQUE graphs of H-sections 
(d/b = 0 to 0.20). 
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.FIG. 10. AEROSTATIC RESULTANTS on H-sections (per unit angle of incidence). 
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FIG. 11. STRAIGHT-LINE PRESSURE dis- 


tribution across a section, for approximate 
method. Compare with Fig. 1. 


tricity of the resultant, its distance 
from the center line. By using these 
simple relations, we obtain Fig. 10, 
showing the magnitudes and the 
points of application of the lift re- 
sultants produced by a small upward 
angle of incidence on H-sections of 
varying section ratio. If the result- 
ant is in the lower left quadrant, the 
section is vertically and torsionally 
stable; if the resultant is in the lower 
right quadrant, the section is vertically 
stable and torsionally unstable; if the 
resultant is in the upper left quad- 
rant, the section is vertically and tor- 
stonally unstable. Border-line cases 
are neutral sections. 

Assuming a straight-line pressure 
distribution across the width of the 
section (Fig. 11), the end ordinates 
po and p; are given by the simple 
relation 


pPo=s+ 6s, pi = s — 6s, . (6) 


If this straight-line graph of p is used 
in Eqs. 3 and 5 instead of the actual 
pressure-distribution curves _ illus- 
trated in Figs. 1-3, almost identical 
results are obtained, yielding aero- 
dynamic response graphs sufficiently 
accurate and informative for all prac- 
tical purposes. In Fig. 12 is given a 
comparison of the torsional insta- 
bility graphs computed by the two 
methods (using the two kinds of test 
data from two different laboratories) 
for an H-section of d/b = 0.16. 


Deck and Through Sections 

If the horizontal deck of an H-sec- 
tion is moved to the top or bottom of 
the section, there is only a slight shift 
of the static lift graph, without any 
material change in slope or form. 
But the static torque graph undergoes 
a substantial modification and dis- 
placement. In Fig. 13 are shown the 
static torque graphs (plotted from 
Prof. Maher’s tests) for an H-section, 
deck section, and through section, all 
having the same section ratio of 0.20. 
These graphs show why the deck and 
through sections are torsionally stable 
in horizontal wind, and become tor- 
sionally unstable at about +5 deg 
incidence (upward inclined wind) for 
the section with top deck, and at 
about —5 deg incidence (downward 
inclined wind) for the section with 
bottom deck. Fora deck at '/, or */, 
height, intermediate results are shown 
by the wind-tunnel tests. 

From the slopes of the curve in Fig. 
13, the torsional instability graphs 
for the deck section are computed and 
plotted in Fig. 14. The graph for 
zero degrees incidence corresponds to 
a neutral section, with only a negli- 
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FIG. 12. COMPARISON of 
graphs for H-section (d/b = a0 tome 
approximate methods. 
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gible hump of slight potential insta. 
bility below V/Nb = 1, and with yp. 
interrupted stability at all highe 
velocities. But the graph for upwar; 
a wind at 5 deg shows torsiona) 
1 lity, with a catastrophic 
above V/Nb = 3. The ime te 
graphs would be obtained for a bot. 
tom-deck section at zero and — S-deg 
incidence. 


Use of Curved Models 


Curvature of the section model jy 
static wind-tunnel tests, as the 
equivalent of angular oscillation oj 
the section, is a new concept intro. 
duced by the writer. (A search of 
aerodynamics literature reveals that 
a similar idea has been applied in the 
study ofcurvilinear flight of airships. 

In the case of vertical oscillations, 
with all points of the section having 
the same instantaneous vertical veloc. 
ity v (assumed downward), if V is 
the horizontal wind velocity, the 
diagonal resultant of V and —v gives 
the effective angle of incidence (in. 
clined upward); and the diagonal re- 
sultant of V and v (without reversing 
v) gives the equivalent tilting of the 
model in the opposite direction to 
obtain the same results in the hor- 
zontal wind of the wind tunnel. The 
tilting of the stationary model in a 
horizontal wind takes the place of 1 
vertical velocity of the section. 

For torsional oscillations, the corre. 
sponding reasoning is represented in 
Fig. 15. In this case the instantane- 
ous vertical velocity v varies (in 
straight-line ratio) and reverses across 
the section, passing through zero at 
the center of rotation. Consequently 
the resultants of V and —v yield a 
varying angle of incidence, following 
a curve with horizontal tangent at the 
mid-point, as though the section were 
held in a curved or arching field of 
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FIG. 13. COMPARISON of static torav 


for H-section, deck section, 
eat section (d/b = 0.20). 
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ial insta. dow in the wind tunnel. Instead of 
with up. attempting to provide a curved field 
Il higher of flow, it is of course more convenient 
ie Upward and practical to use the straight, 
torsiona] horizontal flow in the wind tunnel and 
hic range to curve the model instead. As 
ame two shown in the lower diagram, the 
or a bot. diagonal resultants of V and v give the 


1 — d-deg equivalent curvature of a model (a 
simple circular arc). This curvature 
of the stationary model in a hori- 
vontal wind takes the place of an 
moular velocity of the section. 











model = “With a curved section model, the 
- the ingle of incidence at the leading edge 
lation of “ ins o/ V. 
pt intro- ‘ Wind-tunnel tests on such curved 
search oj section models are needed in order to 
cals that determine the correction from the 
ed in the straight section models hitherto used. 
airships. fhe qualitative results and conclu- 
illations, sions will be substantially unchanged, 
n having but the numerical values (for tor- 
val Veloc. sional instability) will be modified. 
, if V is lhe concept of warping the model 
ity, the to represent angular oscillation read- 
_ 9 Ove ily explains the torsional stability of 
mace flat plates (Fig. 16). Horizontal flow 
gonal re. against a warped horizontal plate 
Peversing concave upward) obviously produces 
1g of the a stabilizing torque (upward at the 
ction te leading edge, when the leading edge is 
y ~ moving downward). This also ap- 
il The plies to shallow H-sections. 
ote - The same representation also read- 
lace of a ily shows how a central opening or 
= gap (as in the original deck of the 
Sted is George Washington Bridge) would 
tantane- 
iries (in 4 
@©S across e | 
| zero at : 3 
equently Ss 
» yield a “= 
stows Hyman 
jon were - | NN? 
field of ; | A 
= a =0° 
FiG. 14. TORSIONAL INSTABILITY 
graphs for deck section (d/b = 0.20) for 
angles of incidence of 0 deg and 5 deg. 
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EQUIVALENT CURVATURE OF MODEL 


FIG \S. CURVATURE of stationary model 
‘0 represent angular velocity of section. 
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TWO H-SECTIONS IN LINE 
(Torsionally Stable) 
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TWO DEEP H-SECTIONS IN LINE 
(Torsionally Unstable) 
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FIG. 16. TORSIONAL STABILITY explained by equivalent warped sections. 


improve the torsional stability of a flat 
plate by increasing the lever arms of 
the stabilizing resultants. 

The same representation also read- 
ily explains the pronounced torsional 
stability of a section composed of two 
H-sections in line with an open gap 
between them. The upward result- 
ant on the first H-section and the 
downward resultant on the second H- 
section are on opposite sides of the 
combined center of rotation and 
therefore produce a strong stabilizing 
torque. If, however, the two H- 
sections are deep (d/b > 0.25), the 
two lift resultants are reversed and 
torsional instability is obtained (Fig. 
16). 

Any representation that facilitates 
visualization and explanation also 
facilitates prediction and inventive 
solution. 


Additional Tests Needed 


Tests are needed covering other 
forms of bridge sections, including 
truss sections, of varying forms and 
proportions; compound, tandem, and 
double-deck sections; sections with 
lateral vents or open slots in the road- 
way; sections with outside sidewalks 
or cantilever brackets; and other 
variations offering improved aero- 
dynamic stability. These tests may 
be of either type, pressure-distribu- 
tion curves or static lift and torque 
graphs, or preferably both. Tests on 
curved section models are needed for 
accurate quantitative determination 
of torsional stability parameters. 
These tests on stationary section 
models should supply all the basic 
data needed for exploration, predic- 
tion and design. 

In addition, tests on oscillating sec- 
tion models are desirable, in order to 


verify or modify the numerical co- 
efficients and to confirm the under- 
lying theory. Furthermore, oscillat- 
ing model tests in still air should 
supply all the needed data on atmos- 
pheric damping, thereby completing 
the aerodynamic investigation. All 
these tests may be on small-scale 
models, not exceeding a foot or two in 
length. 

In the foregoing presentation, all 
the emphasis has been on the aero- 
dynamic (fluid mechanics) phase of 
the problem. The elastic (solid 
mechanics) phase of the problem is 
comparatively simple, and has been 
covered by the writer in easily applied 
formulas reduced to utmost sim- 
plicity. No tests are needed. Much 
valuable time and laboratory re- 
sources have been misdirected to this 
phase of the problem; simple integra- 
tion yields formulas that will answer 
all questions on oscillation modes and 
frequencies more accurately than the 
most elaborate and spectacular large- 
scale model tests. 

The only remaining element of the 
problem requiring experimental study 
is the structural damping or hysteresis. 
Large-scale laboratory models of 
bridges yield misleading results be- 
cause they do not reproduce the 
structural damping of the prototype. 
Properly planned tests are required on 
actual structural elements (beams, 
girders, trusses, and rope strands), 
also tests on actual suspension 
bridges, in order to verify the indi- 
cated laws of energy absorption and 
to determine the numerical coeffi- 
cients. Once this unknown factor of 
structural damping is determined, the 
entire challenging problem of bridge 
aerodynamics is resolved into known 
elements readily applicable in design. 











Aerial Surveys Aid Highway Location 


Symposium Presented Before Surveying and Mapping Division at 


New York Annual Meeting 


Aerial Mapping Cuts Cost of Highway 
Location in New York 


EDWARD T. GAWKINS 


Deputy Chief Engineer, Division of Con- 
struction, Department of Public Works, 
State of New York, Albany, N.Y. 


DESIGN OF A HIGHWAY presents 
a problem which in many respects is 
quite similar to that of designing a 
machine. The comparison is even 
more pertinent in the case of locating 
and planning a new highway facility 
such as a throughway, parkway, or 
urban arterial system. In these in- 
stances an element of the highway 
system must be integrated with the 
existing facilities to perform a spe- 
cific function in much the same way 
that a new, complicated machine is 
added to increase the production po- 
tential of a vast manufacturing 
assembly line. 

An industrial-machine designer 
would not approach his problem by 
first designing cover-plate studs, gear 
pitch, or shaft diameters. His ap- 
proach would be to determine first the 
function the new unit was to perform, 
the space available and required for 
it, economic considerations, and cor- 
relation with the plant operation as a 
whole. A highway design problem 
can be better approached from a per- 


spective aerial view than through the 
limited field of a transit telescope. 
The pioneers of the aerial photo- 
graphic art realized the advantages 
that would accrue to the highway 
planner through an approach to his 
problems from the air. The fore- 
going analogy in all probability never 
occurred to them, but an awareness 
of the underlying principles was the 
source of much of the enthusiasm and 
energy with which they advanced 
their techniques and promoted their 
enterprise. It was inevitable that 
the highway engineer should come to 
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AERIAL PERSPECTIVES ARE INVALUABLE in pre- 
senting proposed urban arterial designs to public, as 
well as to local officials and engineers, in — 
ment of acceptable solutions to urban traffic pro 

Shown here is oblique aerial view of down- 
town Buffalo on which is depicted part of proposed 
Niagara Throughway and connecting urban arterial 


lems. 


routes. 


ee 


share their belief in the benefits to by 
had from aerial photographic aids 

The writer was in the Department’; 
(N.Y. State Department of Public 
Works) district office, at Babylon, 
Long Island, during the early boom in 
parkway development in that area. 
Nassau County had been completely 
photographed from the air by 1926, 
Similar mosaics had been made of al! 
of Suffolk County by 1930, both proj. 
ects having been contracted for by 
the respective counties. Our work 
in planning the major east and west 
highways and parkways was materi 
ally aided by the use of individual 
prints of these mosaic maps, which 
were made available to us by the 
counties. Notwithstanding some un- 
desirable features in these early mo- 
saics, such as scale or seasonal con- 
ditions which detracted from their 
usefulness, we found them a great 
help. 

Those early uses of aerial mosaic 
maps marked the obscure beginning 
of a mutual interest between the high- 
way engineer and the photogram- 
metry engineer which has, beyond a 
doubt, contributed to the develop- 
ment of the aerial surveying art. 

About 1929 it became necessary to 
construct a new bridge over the Hud- 
son River at the south end of Troy, 
N.Y. The problem of deterzuining 
the best location for the structure ¥:s 
intensified by the presence of resi- 
dential and industrial buildings 
strung out along the east bank at the 
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f an irregular bluff. An aerial 
nosaic map, at a scale of 1 in. = 400 
ft, was made of the area and from it 
the final location of the bridge and its 


long approach were determined 
small fraction of the cost of 
ind survey methods. 
\ group of matched aerial prints 
sted down on a board is not neces- 
sarily an accurate map. If the 

r engineering steps are followed 

the terrain is fairly level, how- 
r, a most satisfactory map can be 
le. The location of detail on such 
. mosaic ean be held to within two or 
three one-hundredths of an inch of its 
correct position. Errors in scaled 
iistances due to this tolerance will, 
naturally, depend upon the scale at 
which the map is made. It was mo- 
saic maps of this character that were 
used by the Department in connection 
with its early parkway planning from 

30 to 1940. They proved to be 

ost helpful. 

These early maps varied in scale 
from lin. = 600 ft to lin. = 100 ft, 
lepending largely on the terrain and 
degree of development. The loca- 

n of buildings, existing roads, rail- 
roads, cemeteries, orchards, wood- 

ids, natural features, and general 
land use can be réadily determined. 
These all have an important bearing 
n the final location of a highway fa- 
cility from both the economic and the 

nctional viewpoint. 


Scales of Maps Vary 

Generally speaking, the rougher the 
terrain or the higher the degree of de- 
elopment of the area, the larger will 
be the scale at which it must be photo- 
graphed in order to yield satisfactory 
information. When the area in ques- 
tion is fairly level and the topography 
is reasonably uniform, an aerial strip 
map should be adequate. If such a 
level area is rural in nature, an origi- 
nal negative, at a scale of 1 in. = 
1,000 it or 1 in. = 800 ft, is adequate. 
This is particularly true if the route is 

lairly well determined. 
lf however a rougher region, or one 
that has been partly developed, must 
be scouted from scratch for a highway 
line, then a scale of 1 in. = 500 ft, or 
lin. = 400 ft, may be required to re- 
veal enough information on which 
one can confidently proceed. The 
most densely populated areas will re- 
quire scales ranging up to as large as 
lin. = 100 ft. The suggestions and 
idvice of reputable organizations 
which have had many years of experi- 
ence will be helpful in selecting the 
est scale. With the present-day 
methods of radial-line control used by 
the large aerial survey organizations, 
saic from corrected aerial photo- 
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TROY-MENANDS BRIDGE, with mile-long westerly approach, is result of aerial mosaic 
map study to determine most economical alinement. 


graphs can be made of fairly level 
country as accurately as a line-drawn 
map on tracing cloth from ground 
survey notes at the same scale. 

The production in recent years of 
exquisitely fine lenses in the longer 
focal lengths and refinements of other 
camera details now permit the air- 
plane to be flown at the safe altitude 
of 7,200 ft while securing aerial nega- 
tives to a scale of 1 in. = 300 ft. 
This development is a distinct ad- 
vantage in photographing highly con- 
gested areas where ground-survey 
map accuracy can be approached by 
the aerial map up to scales of 1 in. = 
100 ft, and which also provide the 
only possible economical means of se- 
curing all of the detail. 


Survey Costs Cut 


The Department continued to use 
aerial survey maps for various proj- 
ects and purposes over the years 
preceding the outbreak of the war. 
In 1941 we were confronted with the 
problem of making a strip map for the 
Palisades Interstate Park Commis- 
sion showing the location of 31 miles 
of proposed parkway. On account of 
the rugged nature of the Ramapo 
Mountains on the west side of the 
Hudson River, through which the 
parkway was to be constructed, our 
division engineers estimated that the 
cost of a ground survey covering a 
strip 300 ft in width by 31 miles in 
length would be approximately $75,- 
000. This sum was three times the 
total funds allotted to the Commission 
for a complete location study. At 
this time an aerial photographic con- 
cern offered to make a topographic 
map at a scale of 1 in. = 200 ft, inked 
on tracing cloth, showing 5-ft con- 


tours as well as all the planimetric 
detail such as houses, roads, streams, 
railroads, woodlands; and in addi- 
tion to furnish a set of aerial photo- 
graphs of the 1-mile-wide strip shown 
by the map—for a total cost of $17,- 
600. Under the circumstances we 
accepted the bid and awaited results. 

It was our first experience with 
topographic maps produced from 
stereoscopic study of aerial photo- 
graphs. The contractor did all the 
necessary field survey work required 
to control the accuracy of the map 
and guaranteed to meet the specifica- 
tions regarding the accuracy of con- 
tours. The specifications required 
that 90 percent of all elevations inter- 
polated from the finished map be 
correct to within one-half of the con- 
tour interval, that is, within 2'/, ft. 
The remaining 10 percent were to be 
in error by no more than one contour 
interval, or 5 ft. 

The aerial survey work was com- 
pleted to the satisfaction of the Pali- 
sades Interstate Park Commission. 
The Department was so favorably im- 
pressed by the work and its economy 
that it entered into a contract for 
similar maps in connection with the 
preparation of preliminary location 
plans for the connecting highways at 
the terminus of the Palisades Inter- 
state Parkway. 


Ground Surveys Also Needed 

The writer does not wish to imply 
that aerial surveying will dispense 
with ground surveying. Far from it. 
However, it will in most cases obviate 
the need for one or more reconnais- 
sance surveys and all the labor re- 
quired for preliminary estimates of 
several alternate routes. Once the 
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line has been selected from the use of 
aerial surveys, field surveying can be 
reduced to include only those neces- 
sary steps such as laying out of base 
line, setting of stakes, determination 
of right-of-way limits on the ground, 
and taking of sections for earthwork 
estimates prior to the award of the 
contract—the steps that will always 
be required for the construction of a 
highway. 


Check Shows High Degree of Accuracy 

An interesting check was made by 
the Park Commission to determine 
the accuracy of the estimate of quan- 
tities based on the aerial survey as 
compared with the final estimate 
made from ground surveys. A section 
1 mile in length, near the northerly 
end of Palisades Parkway where the 
terrain is particularly rough, was 
taken as an example. Cut-and-fill 
quantities on both the northbound 
and the southbound arteries were 
used as a basis for comparison. A 
total of some 330,000 cu yd of ma- 
terial was involved. 

Comparison of these quantities as 
estimated from the aerial topographic 
map and as computed from the field- 
survey cross-sections revealed that 
total fill quantities from the aerial 
survey overran the ground survey 
quantities by 4.1 percent. Oddly 
enough, the total of cut quantities as 
obtained from the aerial topographic 
maps underran those from the ground 
survey estimates by 4.2 percent. The 
total combined error was 0.4 percent, 
on the safe side, with the aerial esti- 
mate being the higher. 


It might be argued that these toler- 
ances are acceptable for estimating a 
preliminary grading contract and 
would therefore permit postponement 
of the taking of field sections until 
after a contract is awarded. In my 
opinion this procedure could be con- 
doned only under circumstances de- 
manding the utmost urgency in get- 
ting a project under way. The De- 
partment is rather proud of its tradi- 
tion of making a complete design and 
of getting that design into a compre- 
hensive set of detail plans for the 
guidance of the contractor. With all 
due respect for the efficacy of aerial 
surveys, we expect to continue to base 
our detail designs and estimates on 
the work of the field survey party. 


Numerous Aerial Surveys Planned 


Since the mapping of the Palisades 
Interstate Parkway we have let con- 
tracts for a number of aerial surveys. 
These include allthe Catskill Through- 
way, the western half of the Mo- 
hawk Throughway, the Berkshire 
Throughway, and the Taconic State 
Parkway Extension, a total of approxi- 
mately 300 miles of strip map. 

At the present time we have con- 
tracts in effect for topographic maps 
to assist in the planning of highway 
by-pass routes in seven separate areas 
of the state. These particular areas 
are relatively small, ranging from 5 
to 15 miles in length, and for that 
reason the unit cost is somewhat 
higher than it would be for longer 
strips. The average cost of our aerial 
topographic maps has been about $1 
per acre for a strip 1 mile in width. 


Connecticut Applies Aerial Mapping 
to Urban Highway Planning 


WILLIAM J. COX,"M. ASCE 


State Highway Commissioner, State Highway 
epartment, Hartford, Conn. 


SMALL, DENSELY POPULATED 
CONNECTICUT has a topography 
which, from the standpoint of the 
highway engineer, can be described 
as moderately difficult. Without the 
ruggedness of high mountains, it also 
lacks the level plains of the great 
valley areas. If problems of terrain 
were the only ones encountered in the 
location of highways in Connecticut, 
the state would probably be con- 
sidered as having average, or a little 
more than average difficulty in this 
phase of its highway work. 


The problems presented by terrain, 
however, are considerably aggravated 
by the density of the culture lining 
the state’s heavily and moderately 
traveled highways. In Connecticut's 
concentrated industrial and residen- 
tial areas, the works of man not only 
closely line the major roads, con- 
stricting them within existing limits, 
but they also extend for considerable 
distances to either side of the highway 
arterials, complicating the problem of 
finding new locations. Connecticut’s 
urban highway problems are doubt- 
less no more difficult than those en- 
countered in many other places; but 
the state is so highly urbanized that 
it has a great many such problems. 

In the earlier periods of highway 
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That price includes a set of verticg 
aerial photographs at a scale of | jp 


= 500 ft. 


The cost is but a fraction 


of what a ground survey would be. 

The Department’s Bureau of Sojj 
Mechanics is using aerial photo. 
graphic aids to an ever-increasing ex. 
tent in the many phases of its work. 
At present it is utilizing photogr:iphic 
prints at a smaller, more convenient 
scale of lin. = 1,666ft. These prints 
are obtained from several federal ang 
commercial agencies which can, col. 
lectively, provide photographs of 4 
large part of the state. These small. 
scale photographs are used to help 
determine soil characteristics, pres. 
ence of construction material, sig. 
nificant geological characteristics and 
conditions, natural and subsurface 
drainage, and other features of the 
area through which a route will pass, 
The most important use of such prints 
is in determining locations at which 
test holes will be productive of the 
most information. 


Increased Usefulness Predicted 


There are many other uses for aerial 
photographs in highway work, such 
as oblique shots for arterial routes in 
cities, traffic flow and congestion 
studies, location of traffic lights, 
parking facilities, railroad grade cross- 
ing elimination studies, and others. 
The ever-widening use of aerial aids 
suggests still more applications. We 
have only begun to utilize this modem 
tool in the design of our highways. 
It is reasonable to expect that its 
effectiveness will increase to a degree 
that we dare not now predict. 


location, construction was held very 
close to existing alignments of the 
roads undergoing improvement. As 
traffic increased through the years 


however, 


it became mecessary to 


straighten curves and to improve 
sight distances by constructing more 


moderate 


grades. As traffic im 


creased beyond any early expectation 
on the main roads, it was essential to 
depart radically from existing rights 
of-way in ordeft to meet accepted 
standards of modern and safe high- 
way design. This meant extensive 
investigation of the topography ané 
of the works of man over wide areas. 


Ordinary 


“strip surveys’ depicting 


culture data and topography just 
the highway margins were no longe! 
adequate to show conditions inflw- 
encing relocation work. : 
Wide use was made of the U. > 
Geological Survey maps in selecting 
possible new alignments and grat 
ents, but as these maps were 
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FIG. 1. 


black lines which indicate first stage of proposed reconstruction of Route U.S. 1 in New Haven, 


REPRODUCED FROM ONE-MILE-WIDE STRIP MAP—made in 1946 from aerial photographs—plan shows superimposed heavy 


onn. Section to west, shown shaded, 


is later stage of project. Line location and ramp connections are plotted wholly from topographic and cultural information on original 


aerial survey map. 


in surveys conducted before 1893 the 
culture was outdated, and although 
the contours were generally fair in 
accuracy, the interval was too great 
to permit the preparation of reliable 
advance estimates on which to base 
reconnaissance surveys. The need 
lor other maps was therefore ap- 
parent. 

The first air survey used by this 
Department (Connecticut State 
Highway Department) was produced 
some time between 1920 and 1925, 
and showed a narrow zone of photog- 
raphy across the state along the 
then course of Route 1, the Boston 
Post Road. Little information is 
available as to the exact nature of this 
air strip map, its scale, the area en- 
compassed, or the exact use made of 
it. Perhaps the intention was to 
appraise the existing alignment of the 
state S most important highway and 
thus evaluate the obstacles that 
would have to be taken into con- 
sideration in relocating portions of 
A photographic mosaic was made 

the entire state, also during the 


early 1920's, probably by the Fair- 
child Aerial Surveys, Inc., of New 
York City, from an air survey by the 
U.S. Army Signal Corps. This map, 
covering the state to a scale of 1 in. 
1 mile, was mounted on a single sheet 
of canvas, approximately 8X15 ft. 
It was used for various purposes, but 
these did not include highway lo- 
cation. 

This aerial photograph of the entire 
state, however, was the forerunner of, 
and quite possibly one of the. mspi- 
rations for, a much more elaborate 
aerial survey made in 1934. This 
survey resulted in the production of a 
photographic map of the entire state, 
to a scale of 1 in. 600 ft, on 244 
sheets, each 40X54 in. 


Aerial Maps Find Many Uses 


These sheets have been invaluable 
for many purposes, and from the time 
of their production until now have 
been in continuous use. They have 
been particularly helpful to the engi- 
neer of location and design, the engi- 
neer of design, the five resident engi- 
neers, the director of highway plan- 


ning studies, the engineer of rights- 
of-way, and the director of roadway 
maintenance. 

It is probable that the engineer of 
location and design and his staff use 
the air maps more than any other 
office of the Department. All lines 
to be run in the field for major or im- 
portant projects are laid out first on 
the air mapor maps. When they are 
plotted, the geographical positions of 
horizontal control points are estab- 
lished and computed, and their lo- 
cations are identified on the ground 
for the guidance of those who are 
entrusted with the conduct of the 
preliminary investigations and the 
preliminary surveys. Such physical 
characteristics as would influence the 
establishment of a line or zone of lo- 
cation are carefully evaluated and 
appraised prior to the commencement 
of the detailed ground surveys. 

Within the last several years, espe- 
cially during 1942 and 1943, the U.S. 
Geological Survey has issued a new 
series of topographic maps of Con- 
necticut covering about one-half of 
the area of the state. These sheets 
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are to a scale of 1 to 21,680 (or 1 in. 
= 2,640 ft), and have a contour in- 
terval of 10 ft. During 1942 and 
1943, the Corps of Engineers, U.S. 
Army, issued topographic maps 
covering about one-quarter of the 
state not covered by the U.S.G.S. 
maps. 

The Army maps are to a scale of 1 
to 25,000 (or about 1 in. = 2,100 ft), 
with a contour interval of 20 ft. 
Both of these are marvelous sets of 
maps with high degrees of accuracy 
both vertically and horizontally. Of 
course, as the scales of these two is- 
sues of topographic maps are much 
greater than the 1 in. = 600 ft scale 
of the 1934 air maps, they cannot be- 
gin to show the detail comprehended 
by the air maps. Consequently, they 
do not supplant, but they do very 
usefully supplement, the 1934 maps 
which are without contours. 


Opposition to Surveys 


At the time surveys for the Mer- 
ritt Parkway were first undertaken in 
the towns of Greenwich and Stam- 
ford, Conn., there was almost unani- 
mous opposition to encroachment 
on private property for the purpose of 
locating a major road through this 
area. To the inhabitants of these 
towns the idea of a major highway 
through or near their properties was 
abhorrent. Although Connecticut 
statutes give the highway commis- 
ioner the right to enter upon private 
property for purposes of survey, those 
who were unfortunate enough to be 
members of a survey party were 
treated with scant consideration by 
irate property owners. Investigating 
various alternative locations on the 
ground, in the face of opposition and 
harassments, was most unsatisfactory. 

Consequently the then highway 
commissioner, John A. Macdonald, 
took to the air. On April 8, 1931, he 
arranged with C. H. Birdseye of the 
Aerotopograph Corporation of Wash- 
ington to prepare a specially flown 
and developed air map of portions of 
the towns of Greenwich and Stam- 
ford. The photographs were taken 
from an altitude of about 1,500 ft. 
On May 28, 1931, the Department 
received from this company a set of 
rather remakable line drawings to a 
scale of 1 in. = 200 ft, covering a 
designated area of about 32 sq miles. 

These line drawings were made in 
hard lead pencil on vellum, and were 
extremely accurate. The geographi- 
cal positions of control “picture 
points’’ were connected by carefully 
run land traverses for which plane 
coordinates were computed on the 
Lambert Conformal Conic Projec- 
tion. The project engineer at New 





Canaan, in charge of the location for 
the Merritt Parkway, conducted the 
land surveys for this air-photo con- 
trol under the general direction of Mr. 
Birdseye, president of the Aerotopo- 
graph Corporation and the former 
chief topographer of the U.S. Geo- 
logical Survey. 

This special air mapping project 
was one of the very earliest projects 
of its kind developed by any state 
highway department. New tech- 
niques made possible by this special 
survey assisted materially in hasten- 
ing the completion of the most dif- 
ficult portion of the entire Merritt 
Parkway. 

The detailed and very accurate 
large-scale maps resulting from this 
survey were used as a base on which 
to lay out a number of possible loca- 
tion lines, for each of which capital 
costs and probable traffic service 
were estimated. These maps also 
showed all fence lines, and this in- 
formation, used in conjunction with 
recorded deeds, enabled our title 
searchers to approximate quite closely 
the boundary lines of the various 
property holdings. 


Maps Aid Appraisal Studies 


When a line which seemed to meet 
best the economic and physical re- 
quirements had been developed from, 
and plotted on, the air survey plan 
sheets, individual deed plans were 
prepared from the larger sheets. 
These deed plans, also to a 200-ft 
scale, showed with good accuracy the 
general physical characteristics of 
each parcel to be taken by the state, 
and gave within reasonable limits the 
areas to be acquired. They served 
as the instruments with which de- 
tailed appraisals of rights-of-way 
costs were made; and with them, pre- 
liminary negotiations were opened 
with owners, and preliminary agree- 
ments were made. 

Later, course and distance surveys 
were made, exact takings accurately 
calculated, and suitable instruments 
for conveyance were prepared. Thus 
property owners were fully informed, 
before any entry was made on their 
land, as to just where the surveys 
were to be conducted, what damage 
would be done to existing physical 
characteristics, and what the inten- 
tions of the State Highway Depart- 
ment were with respect to probable 
location lines. The detailed surveys 
were then made only after the owners 
had been informed of the Depart- 
ment’s desire to enter on their lands 
for survey purposes and after permis- 
sions had been granted. A great deal 
of undesirable and irritating bicker- 
ing was thus avoided. 
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In years much more recent than 
those when the Merritt Parkway was 
being surveyed, we have embarked 
on a series of urban highway im. 
provements and have found that the 
use of aerial survey maps for urban 
highway planning is an economical 
and expedient means of establishing 
locations. The aerial survey Maps 
permit the integration of traffic, topo. 
graphic, and property controls with. 
out the necessity of making instry. 
mental surveys. It has been our ex. 
perience that this integration is ab. 
solutely essential in the planning oj 
urban expressways. Traffic evalua. 
tions must be made for alternative im. 
provements. And, in highly devel. 
oped urban areas where property val. 
ues are high and existing streets and 
topography impose definite restric. 
tions, it is necessary to establish the 
feasibility and practicability of any 
proposed improvement. 

In connection with our planning of 
major expressway routes, we have 
contracted for aerial survey maps in 
the New Haven and Bridgeport urban 
areas. The specifications of our con- 
tract were adapted from those writ- 
ten by the Palisades Interstate Park 
Commission for the maps produced 
in connection with the planning of the 
arterial parkway between the George 
Washington and Bear Mountain 
bridges. These specifications appear 
in the appendix to the paper, ‘‘Aerial 
Surveys Expedite Highway Plan- 
ning,’ presented by Samuel Nelson, 
deputy chief engineer of the Palisades 
Interstate Park Commission, before 
the Committee on Road Design at the 
3lst Annual Convention of the Ameri- 
can Association of State Highway 
Officials in Cincinnati, Ohio, in No- 
vember 1944. 


Large Areas Photographed 

Our bid proposal called for two 
strips, 1 by 6 miles and 1 by 2 miles, 
in New Haven, and one strip, | mile 
wide by 10 miles long, in Bridgeport. 
The areas to be covered by the flight 
were predetermined from the general 
locations the expressway routes would 
have to follow in the two urban areas. 
The contract was awarded in Apri 
1946 for $15,928, or approximately 
$885 per sq mile. The final ink trac- 
ings for the 8 miles in New Haven 
were received by the Department in 
November and the 10 miles in Bridge- 
port were received in December oi 
the same year. 

The New Haven flight, covering 4 
T-shaped area, included Route US. 
1 from the east to the west across the 
city (Fig. 1), and route U.S. 5 to the 
north from the city. The Bridgeport 
flight covered a continuous 1(-mile 
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from the east to the west in the 
eneral area of route U.S. 1 across the 
city. The contractor furnished the 
original photographic negatives, two 
sets of photographie prints at scales 
of lin. = 1,000 ft and 1 in. = 500 ft, 
and two photographic index maps to 
permit the selection of the prints de- 
sired to study any part of the project. 
[he five inked tracings for each city 
are to the scale of 1 in. = 200 ft, and 
the contour interval is 5 ft. 


stril 
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Elevation of all saddles, tops of 
summits, bottoms of depressions, 
railroad and road intersections are 
shown to the nearest foot. Cultural 
features are shown in accordance with 
topographic map procedure as given 
in Bulletin 788 of the U.S. Geological 
Survey. All buildings are shown on 
the map and are plotted in their cor- 
rect position and orientation. Build- 
ings in which one or more dimen- 
sions exceed 100 ft are drawn to scale. 





Massachusetts Adapts Aerial 
Photography to Highway Location 


E. C. HOUDLETTE 


Director, svey Division, Department of 
Public Works, Boston, Mass. 


NO PROBLEM WAS OFFERED 
in determining the location of the ex- 
tension of New York’s proposed dual 
express highway to the Lee—Becket, 
Mass., line, see Fig. 1. This route 
will enter Massachusetts at the ex- 
treme northwest corner of the town 

West Stockbridge. Reconnais- 
sance surveys have been made for by- 
passing the centers of the towns of 
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West Stockbridge, Stockbridge, South 
and East Lee, and the existing road 
can be widened from East Lee to the 
Becket line. 

However, the section from the 
Lee—Becket line to just east of the 
town of Russell presented an en- 
tirely different picture. This portion 
of the route climbs from El. 655 to 
1,775, at the top of Jacob’s Ladder, 
in a distance of about 5'/, miles. 
From this point the road descends 
to El. 810 at the Chester—Becket 
line and thence follows the narrow 
valleys of Walker Brook and the 
Westfield River, walled in on each side 
by the river, the railroad, and ledge 
bluffs which rise from 600 to 800 ft. 
The present roadway in this section 
is 24 to 30 ft wide, with about 50 
of the curves having a radius of 600 
ft or less and a total of about 9,000 
ft of 6 to 7 percent grade. It is there- 
fore impossible to improve the align- 
ment or widen the existing road. It 
was imperative that a new location be 
found. 

The ohly topographic maps of this 
area that were available were those 
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All smaller buildings are shown by a 
25 X 25-ft symbol. 

The Highway Department con- 
ducted a traffic survey of New Haven 
in the fall of 1945. The field data 
were coded and tabulated the follow- 
ing winter, and the analysis and find- 
ings were developed during the past 
summer and fall. The findings of that 
study were applied to the aerial sur- 
vey maps in the establishment of the 
location and design controls. 


made by the U. S. Geological Sur- 
vey in 1886, scale 1:62,500. Con- 
siderable time was spent in the 
office and field with these maps and 
it appeared that it might be possible 
to find a line which would meet fed- 
eral standards south of the present 
location. This region consists of a 
series of high hills dotted with very 
few farms and a large area of woods 
and rocky terrain. 


Costly Reconnaissance Job 


Estimates indicated that the aver- 
age cost for reconnaissance, including 
field and office work, would be about 
$1,200 per mile, or a total of about 
$23,000 for the 19 miles. The time 
required for two field parties to make 
the survey was estimated as 6 months. 
These estimates were based on run- 
ning a single line and developing a 
strip about 500 ft wide by 19 miles 
long. These facts indicate that a 
fairly definite location would have 
to be determined in advance of the 
survey. Such procedure was. im- 
possible in this region. A number of 
lines would have to be developed be- 
cause of the very rugged terrain; 
also, it would be necessary to climb 
from El. 325 just east of the town of 
Russell, to El. 1,525 in a distance of 
5*/, miles, and the grades of the 
proposed road were not to exceed 5 
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percent. We had heard about aerial 
topographic maps being used by the 
State of New York for highway 
studies and decided this would be an 
ideal area for such a map. 

The Aero Service Corp. furnished 
the department with a series of strip 
maps 6,000 ft wide, scale 1 in. = 200 
ft, with 5-ft contours for the entire 
length of 20.5 miles, for $12,895, or 
$629 per mile. On this basis the 
cost per acre was 86 cents compared 
with an estimated cost for a recon- 
naissance survey of $10 to $12 per 
acre, including field work and plot- 
ting. The contract was signed Octo- 
ber 17, 1944, and work was com- 
menced as soon as flying conditions 
would permit. 

Seven topographic sheets varying 
in length from 5 to 9 ft by 2.5 ft 
wide were required to complete the 
survey. All the cultural features 
were shown in correct horizontal 
position. Buildings in which one or 
more dimensions exceeded 100 ft 
were drawn to scale. All smaller 
buildings were shown 25 X 25 ft. 

As an aid to orientation on the 
map, all stone walls and fences which 
were visible in the photographs and 
not adjacent to roads were shown on 
the map in areas that lacked other 
planometric features. Trails were 
shown as a single dotted line repre- 
senting the center. Minor roads 
were shown by a double-dotted line 
30 ft wide, and main roads 50 ft wide. 
Transmission lines on private rights- 
of-way were shown. 

The outlines of wooded areas 
were carefully and accurately de- 
lineated. Grid lines were shown on 
the tracings at 1,000-ft intervals, 
conforming to the established Massa- 
chusetts grid system for the area. 
The field work performed by the con- 
tractor consisted of expanding the 
basic control established by the 
Massachusetts Geodetic Survey. 
This available control consisted of 
triangulation and/or traverse, and 
all such stations that fell within the 
limits of the map were shown in their 


correct positions. 


Accuracy of Maps Checked 


The department made two test 
profiles of each sheet, as rapidly as 
possible after receipt from the con- 
tractor, by running a profile and 
comparing the elevations with those 
shown on the map sheet. All eleva- 
tions interpolated from the map were 
within one-half the contour interval 
(2.5 ft). ; 

The contractor delivered one set of 
contact prints, scale 1 in. = 100 ft, 
and one set of prints, scale 1 in. = 500 
ft. These prints had sufficient over- 


lap for stereoscopic study. The con- 
tractor also furnished one copy of a 
photographic index map at a scale 
of 1 in. = 3,000 ft to readily permit 
the selection of the prints desired to 
study any part of the project. 
A mosaic map of the same area, 
based on the Massachusetts Geo- 
detic Survey's horizontal control, 
was prepared. Two black-and-white 
photographic copies of the original 
mosaic were furnished. These prints 
had a semi-matte finish and were as- 
sembled on cloth in lengths of about 
72 in. The scale was 1 in. = 500 ft. 

Shown in Fig. 1 is a U.S. Geo- 
logical map on which existing Route 
20 appears as a solid heavy line from 
the New York line to a point north 
of the city of Springfield. The 
proposed new location is shown in 
heavy dashed lines. The areas of 
the aerial topographic strips are 
shown in outline and are copied 
from the map that was prepared for 
the contract and included in the 
proposal. 

Alignment and profile studies were 
started as soon as the first preliminary 
sheet was received from the contrac- 
tor. These studies showed that it 
was feasible to construct a modern 
dual-type express highway in this 
region with only 15 curves with radii 
in excess of 2,500 ft and with a 
maximum grade of 5 percent. The 
length of the new location is 19.3 
miles compared with 23.7 miles 
along the present route. 

The aerial topographic maps are 
based on the Massachusetts system 
of rectangular coordinates so it is 
possible to compute the exact center 
line of location for the use of survey 
parties. This line can then be run 
out and tied in. 


Grading Contract Estimates 


These aerial maps have simply 
been used in place of the usual ground 
reconnaissance survey to determine 
the location of a line. When the 
proposed route is constructed and 
preliminary sections have been taken, 
a comparison will be made with sec- 
tions plotted from the aerial topo- 
graphic maps to determine whether 
aerial topographic maps can be used 
to estimate quantities for grading 
contracts. 

The line from Russell to a point 
north of Springfield offers no real 
difficulties as it crosses a rather flat 
region north of the city of West- 
field, through the notch in the 
Holyoke Range and thence through a 
sparsely settled area between the 
centers of Chicopee and Springfield. 

Chapter 215, Acts of 1933, author- 
ized the Department of Public Works 
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to confer with the director of the U's 
Geological Survey, to cooperate jp 
the preparation of a contour ¢ 
graphic survey and map of the com. 
monwealth. The expenditure py 
the commonwealth shall equal the 
amount expended for such work by 
the United States of America but in no 
event shall the expenditure of the 
commonwealth exceed $50,000 in any 
one year. At the time of the 

of this act it was estimated that it 
would take 10 years to complete the 
map, but the war interfered. Ty 
date the field work has been com. 
pleted and 90 percent of the maps 
have been published. 

Under this cooperative plan the 
Department received copies of the 
contact prints covering the entire 
commonwealth. These prints are 
on a scale of 1:24,000 and 1:36,0% 
with the usual 60 percent overlap. 
Although the scale is too small for 
detailed studies, the prints have been 
invaluable in fixing approximate loca- 
tions in areas where the terrain js 
fairly open and sparsely settled. 

In the past 16 years the Department 
has let contracts to furnish prints and 
mosaics for the location or relocation 
of the following routes: 


Circumferential highway . Route 128 
Worcester turnpike ... Route? 
Taunton to Plymouth .. Route 144 
Newburyport turnpike . Route! 


North and south routes 

along Cape Cod Canal . 
Lancaster to Westminster. Route 2 
Bypass of Lee and Stock- 

Se. 6 + sae oo ew Route 20 


ND OPeNe 


The average scale of the prints was 
1 in. = 600 ft with the usual 60 per- 
cent overlap. They were used with 
the stereoscope to determine the 
approximate location of the line as a 
basis for a reconnaissance survey. 
The prints were also invaluable for 
studies of layouts at junctions for 
traffic interchange. 


Advantages of Aerial Photography 

Although Massachusetts is now 
covered by excellent topographic 
maps, large-scale up-to-date aerial 
photographs of proposed highway 
locations are of value in two ways: 
(1) To help ensure the selection of 
the optimum route and (2) to reduce 
the cost of engineering. Among the 
advantages of aerial photographs, the 
following specific features are note- 
worthy: 

1. The photograph gives a com- 
plete inventory of surface features, 
by means of which the engineer cal 
readily determine present land utiliza- 
tion, such as whether the built-up 
sections are residential or industrial, 

(Continued on page 14) 
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Simplified Formula Is Based on Effect of Plastic 


Flow in Reinforced Concrete 


BORIS W. BOGUSLAVSKY, ASSOC. M. ASCE 
Head, Department of Civil Engineering, The University of Akron, Akron, Ohio 


\N AXIAL LOAD placed on a rein- 
forced concrete column produces im- 
mediate stresses in the steel and con- 
crete which can be correctly calcu- 
lated by the elastic theory, that is, by 
assuming that concrete is an elastic 
material and that the stresses in the 
two materials are to each other as 
their moduli of elasticity. 

It is known, however, that under a 


steady 


load plain concrete slowly 


undergoes a plastic deformation in 
addition to the initial elastic defor- 


mation. 


If 


the concrete is rein- 


forced and if the column is to deform 
as a unit, the magnitude of the plastic 
deformation under the same initial 
unit stress cannot be as great as in the 
plain material because the plastic de- 
formation of the concrete must be 
wcompanied by an equal elastic de- 
formation of the reinforcement. Since 


this 


additional elastic shortening of 


the reinforcement cannot occur with- 
out a corresponding increase in the 


steel stress, 


it follows that, under a 


constant load, the plastic flow of con- 
crete causes a partial shift of the load 
from the concrete to the steel portion 
of the cross section. 

An expression relating the stresses 
in the concrete at the beginning and 
at the end of the period of plastic 
flow has been derived by Glanville 
Sutherland and Reese, Reinforced 
Concrete Design, pages 110-111). 

It reads as follows: 


where 


( 


fi 


Il 


oe ae 


eAc/Ack, + 1/Be 





the plastic deformation 
of a unit length of plain 
concrete under a unit 
stress 

the initial concrete stress 
calculated by the elas- 
tic theory 

the stress in the con- 
crete at the comple- 
tion of the plastic de- 
formation 


A., A, = the areas of the concrete 
and steel portions of 
the cross-section, re- 


spectively 
E., E. 


= the moduli of elasticity of 
concrete and steel, re- 


spectively 


e = the base of the natural 
system of logarithms 
= 2.718 


Glanville’s is one rare formula in 
the theory of reinforced concrete de- 
sign whose derivation is usually dis- 
concerting to an engineering student 
(and sometimes to an engineering 
teacher) and whose application is 
hampered by an awkward exponent 
necessitating the use of logarithms 
in its solution. As an escape from 
these two inconveniences the writer 
wishes to present a simpler, and more 
simply derived, expression which, 
though approximate, gives results 
differing but little from those ob- 
tained by Eq. 1. 


Assuming the two materials mak- 
ing up a reinforced concrete column 
of unit length to act independently of 
each other, consider the deformation 
of the column as taking place in three 
simultaneous steps: 





(1) Ap = the plastic 
shortening of the concrete 
under a stress gradually 
decreasing from feo to fe 
(2) Ae = the elastic ex- 
pansion of the concrete 
caused by the decrease of 
the compressive stress 
from feo to fe 

(3) As = theelastic short- 
ening of the reinforce- 
ment caused by the in- 


dt} os 


! 
L 
—+ 
1 
' 
ts, 


crease of the steel stress 
from feo to fe 


}+——— unit Length ——o 











where 


fu = the initial stress in the steel 
calcu ated by the -elastic 
theory 

f, = the stress in the steel at the 
completion of the plastic 
deformation in the con- 
crete 
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feo: rh 


For the column to deform as a 
unit the following condition must 
exist: 


&a-—- ®&ewa.... (a) 

But A, = Soe — fe cake (db) 
E. 

and A, = foie a 


To find A, an assumption is made 
that A, is proportional to the mean 
of the compressive stresses acting in 
the concrete at the beginning and 
at the end of the plastic deformation, 
that is, that 


Substitution in Eq. (a) from Eqs. 
(5), (c), and (d) gives 


fo — fr _ fu — fu 
() — EF. esa, 


. (é) 


Now the increase in load carried 
by the steel must be equal to the 
decrease in load carried by the con- 
crete, that is, 


A, (fs — fo) = Ac (feo — fr.) . -(f) 

Replacing (f, — fi) in Eq. (e) by 
ra (feo —- J.) gives 
fee + e _ feo — fe ie Ae ah 

ait who * 5 amhe, 

. (g) 
which finally results in the new 
formula, 
A.+A, (mn — E,c/2) 


= aman tek Boe 9 
fe = fu + A, (n+ E,c/2)° (2) 
(Continued on page 30) 


























Computing Vertical 
Curve Simplified 


Dear Str: In the opinion of the 
writer a more practical approach to the 
problem of computing a vertical curve 
than that presented by John A. Oakey, 
in the October issue of Crvm. ENGINEER- 
ING, is presented here. 

Problem: Given, a minus 2 percent 
highway grade intersecting a plus 4 per- 
cent grade at station 563 + 00.0. The 
elevation of the grade intersection is 
569.30. A 1,000-ft vertical curve length 
has been selected. Compute the grade 
elevations of points at 50-ft intervals on 
the 1,000-ft parabolic vertical curve used 
as a transition from the minus grade to 
the plus grade. 


Solution: 1. Compute the tangent 
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FIG. 1. TANGENT GRADE AND Vertical 
Curve Data Diagram. 


grade for each point at which an elevation 
is required on the vertical curve. 

2. Compute the external distance or 
distance from tangent-grade intersection 
to the mid-point on the vertical curve by 

LXA 





the formula, E = , in which £ is 











the external distance, L is the length of 
the vertical curves in 100-ft stations, and 
A is the algebraic difference in grades. 

3. Determine the station of the be- 
ginning and the end of the vertical curve 
by the subtraction and the addition of 
one-half the value of L from and to the 
station of the tangent grade intersection. 

4. Compute the intermediate dis- 
tance from points on tangent grades to 
the vertical curve for required stations, 


2 
using the parabolic curve formula (5) 


E = e, in which / is the distance from 
either the beginning or the end station of 
the vertical curve to the station for which 
the intermediate distance is desired. The 
value of / varies from 0 to one-half the 
length of the vertical curve; L is equal 
to the length of the vertical curve; £ is 
the external distance computed by the 
solution explained in Step No. 2; and ¢ is 
the required distance between the tangent 
elevation and the vertical curve elevation 
for the point for which the computation 
is made. 

5. Add or subtract the value of e from 
the tangent grade elevation for the given 
station, add if the vertical curve is con- 
cave or subtract if the curve is convex, 
and the remaining value is the correct 
center-line elevation for the given point 
on the vertical curve. 

A convenient method of tabulating this 
computation is shown in Table I. 

N. W. Pettijoun 
Registered Civil 
Engineer 
Portland, Ore. 


Taste I. TABULATION Userut ry ComMPUTING VERTICAL CURVE 


V.c. Grape 


STATION PorInTs DaTa 


558 B.V.C. 


563 P.1 V.C. —— 


568 E.V.C, 


TANGENT V.c, 

Grape Et. CORRECTION PRoOFILe 
581.30 “e 581.30 
580.30 580.30 
579.30 00 579.30 
578.30 +0.08 578.38 
577.30 +0.30 577 .60 
576.30 +0.68 576.98 
575.30 +1.20 576.50 
574.30 +1.88 576.18 
573.30 +2.70 576.00 
572.30 +3.68 575.98 
571.30 +4.80 576.10 
570.30 +6.08 576.38 
569.30 +7.50 576.80 
571 30 +6.08 577 .38 
573.30 +4.80 578.10 
575.30 +3.68 578.98 
577 .30 +2.70 580.00 
579.30 +1.88 581.18 
581.30 +1.20 582.50 
583.30 +0.68 583 .98 
585.30 +0.30 585.60 
587 .30 +0.08 587 .38 
589.30 00 589.30 
591.30 591.30 
593.30 593.30 
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Plea for Peace Comes 
From a Civil Enginee; 


To THe Eprror: As a civil engineer | 
wish to challenge the ideas and the policy 
advocated by Maj. Gen. H. S. Aurand 
in the leading article of the November 
issue, entitled ‘“Times Call for Mobiliza. 
tion of Engineers and Scientists.” He 
writes: ‘The survival of our democratic 
idea, our concept of a Bill of Rights, and 
our way Xf life no longer rest upon the 
military forces, but upon the engineer's 
assistance and insistence in the solution 
of military engineering problems.” 

Our way of life never rested upon the 
military forces of our nation. On the con- 
trary, the very heart and meaning of the 
democratic idea is destroyed by the 
methods of regimentation and coercion 
inherent in the military way of life. 
Preparation for war inevitably leads to 
war. Why do we contribute millions of 
dollars to the United Nations organiza- 
tion for the preservation of peace, and at 
the same time continue the immoral and 
anti-Christian acts of preparation for war 
as proposed in this article, and by pro- 
ducing atom bombs, jet planes, rockets, 
etc., etc.? 

The way to prepare for peace now is to 
join with all the other great nations in 
the necessary action for disarmament in 
good faith. The preparation for Worl 
War III, due to fear of Russia, is treason 
to the idea of the United Nations and be- 
trays the hopes of the millions of ordinary 
people who hate war and have to pay the 
price of war in “blood, sweat, and tears.” 

All civil engineers should devote their 
energies and capacities exclusively to the 
peaceful development of the powers and 
resources of our country for the welfare 
of our citizens—‘‘using the great sources 
of power in nature for the use and con- 
venience of man.”’ It is a most astound- 
ing perversion of the abilities of engineers 
and scientists to divert them to this pro- 
posed collaboration with Army and Navy 
in preparation for mass-murder and de- 
struction. “Thou shalt not kill’ should 
apply to nations as well as individuals. 
The lie that preparation for war in the 
year 1946 is necessary for self-preserva 
tion should be exposed and denounced. 
There is not the slightest danger that 
Russia or any other nation will attack the 
United States. The military claim that 
the best defense is offense must be recog: 
nized as a very obvious excuse for aggre 
sion. 
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The only sure road to peace is world 
government under law, upheld by courts 
of justice. This requires the abandon- 
ment of the idea of national sovereignty 
:n international relations. 

Let civtl engineers devote themselves 
» constructive activities promoting the 


well-being of the men and women of our 
country, and thus contribute most to the 
welfare of the people of the whole world. 

J. Paut J. Witiiams, M. ASCE 


New York, N.Y. 





Expansion of ASCE 


To rue Eprror: During the past year, 
in our capacities as Junior Aides to the 
president and secretary of the Mid-South 
Section, we have for the first time had 
brought home to us the problems con- 
fronting the engineering profession and 
the opportunity that exists for the ASCE 


to render real service to the profession. 
Our attention has been especially focused 
on the question of whether the ASCE 
should continue as a comparatively static 

honor’ society, with the primary func- 
tion of recognizing the attainments of the 
top men of the profession, or whether it 
should become a progressive “‘service”’ 
society, dedicated to the purpose of pro- 
moting the welfare of the profession as a 
whole and of the public served by the 
profession. 

Prior to our appointment as Junior 
Aides, we were among the many in the 
Society who had an all too vague under- 
standing of just what the ASCE does for 
its members. Since our introduction into 
the inner workings of the Society, we 
have been pleased to learn that some prog- 
ress has been made in converting it into a 
“service” organization. In recent years 
the Society has expanded its activities to 
include action in such matters as collec- 
tive bargaining, salary schedules, public 
relations, and cooperation with other en- 
gineering societies. 

In spite of this encouraging trend, 
there is much evidence of a need for fur- 
ther drastic action to convert the ASCE 
into a truly effective “service” society. 
The fact that on several occasions, in re- 
cent months, labor union activities have 
forced professional engineers to face the 
alternative of joining a union of non-pro- 
fessional workers or of losing their jobs 
and, in some cases, have deprived engi- 
neer employees and employers of their 
means of livelihood is proof that the So- 
ciety s efforts in this field have been far 
too feeble. Further, the very fact that it 
was necessary for representatives of the 
ASCE and other engineering societies to 
call the attention of our lawmakers to the 
desirability of including provisions for 
engineering research in the Kilgore-Mag- 
nuson Bill on scientific research shows 
that the engineering profession as a whole 
has been far from successful in making the 
general public aware of its place in the 
affairs of the country. 


Suggested by Juniors 


As we see it, one of the prime requisites 
for putting the Society in a position to 
combat such a state of affairs is to build up 
the membership until the ASCE is a 
large, effective organization, representing 
the entire civil engineering profession in- 
stead of approximately one-fourth of it. 
Such an organization would bear consid- 
erable weight in seeking recognition of 
engineering as a profession, and would 
find its recommendations valued and 
sought after in community matters re- 
quiring unbiased engineering opinion. 
A strong Society should have little trouble 
in convincing the labor union of its abil- 
ity to handle employer-employee rela- 
tionships within the profession. 

To attain the goal of a large member- 
ship, we would suggest the following 
course of action: 


1. The present membership should go 
all out in support of policies designed to 
show other engineers that the ASCE, in 
addition to its excellent technical pro- 
gram, really has something to offer them 
in the way of improving their professional 
and economic status. The other 60,000 
civil engineers would then want to become 
members of the ASCE. 


2. The structure of membership 
grades and the Society’s qualification re- 
quirements should be revised to broaden 
the base for membership. Upon gradua- 
tion from college, the young engineer 
should go through a four-year “proving” 
period or “internship” as a Junior Mem- 
ber, after which he should automatically 
become a full Member if he continues in 
the engineering profession. Elimination 
of the distinction between the present 
Associate Member and Member is inher- 
ent in this plan. The general scheme of 
qualification for membership in the So- 
ciety should tie in with the present re- 
quirements for registration as profes- 
sional engineers. Such an arrangement 
would tend to pave the way for uniting 
the ASCE and the civil engineering pro- 
fession. The Junior Member should have 
full corporate rights, and his dues should 
be a bare minimum to encourage gradu- 
ates to join the Society. 


3. An active but dignified campaign 
for new members should be inaugurated 
and continued. The easiest way of get- 
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tiag the engineer into the Society is to 
begin when he is still in school or during 
the first four years after his graduation. 
An important aid in accomplishing this 
would be to have all civil engineering 
teachers members of the Society. The 
Faculty Adviser's efforts to familiarize 
the student with the Society are very im- 
portant, and for this reason every encour- 
agement should be given him even to the 
extent of remuneration. Every effort 
should also be made to sell the Society to 
the older qualified engineer. In the past, 
there seems to have been reticence in ap- 
proaching engineers on the subject of 
joining the Society. This mental reserva- 
ation should be discarded. 

An intensification of public-relation ac- 
tivities is one of the most important needs 
of the Society. These activities should 
be designed to inform the public of the 
importance of the engineer and the part he 
plays in everyday life. An effective means 
of accomplishing this aim would be to 
promote a popular engineering magazine 
and to encourage the publication of non- 
technical engineering articles in existing 
magazines of national circulation. Simi- 
larly, motion pictures and radio would 
offer additional mediums for bringing the 
engineer before the public. 

The Society can count on the younger 
members for the fullest cooperation in 
making the ASCE a ‘“‘service’”’ organiza- 
tion. We are convinced that the oppor- 
tunity to make our Society of real service 
to the profession and to the public is lim- 
ited only by the imagination of its mem- 
bers and their capacity for work. 

Epwarp B. Mappen, Jun. ASCE 
and 
Louis E. Bona, 


Little Rock, Ark. 


Jun. ASCE 





Veterans Found to Be 
Excellent Students 


To THe Eprror: When I returned to 
my position as assistant professor of civil 
engineering at the Agricultural and Me- 
chanical College of Texas a year ago, I 
was pleasantly surprised by the eagerness 
for study shown by postwar students. 


TasLe I. DIFFERENCES IN PREWAR AND 
PostwaR COLLEGE GRADES 


Grapes 


SE 


(Excellent) (Good) (Fair) (Poor) (Fail) 


—_—_-—_—_—_— 


B c D F 
Prewar 16.2% 35.8% 33.1% 9.2% 5.7% 
Postwar 35.7% 55.5% 88% 0 0 


Difference in my grades for prewar and 
postwar periods are illustrated in Table I. 

Prewar grades were based on 1,004 
final grades from September 1939 to July 
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It is the writer's belief that the dynamic 
properties of a suspension bridge section 
cannot be reliably predicted from the re. 


1943. Postwar grades were based on 
182 final grades during 1946, 76 percent 
of the students being returning veterans 
studying under the G. I. Bill of Rights. 
No attempt was made to separate grades 
made by the returning veterans from 
those made by younger students who had 
not been in military service, as little 
difference was apparent in such grades. 
A study of the table indicates a marked 
improvement in postwar grades over pre- 
war grades, the absence of grades in the 
lower brackets of D and F being of par- 
ticular importance. Possibly such a 
marked improvement in grades will not 
be made by large numbers of students 
over a long period of time, but I am con- 
vinced that the returning G.I. is a better 
student than he was before he went to 
war. 
E. L. HARRINGTON, Assoc. M. ASCE 
Asst. Prof. of Civil Eng. 
Texas A. & M. College 


College Station, Tex. 





“Reverse-Arch” Dam 


Called No Novelty 


Dear Sir: The cartoon on page 563 
of the December issue interested me, as I 
am sure it did many other readers. The 
“‘reverse-arch"’ dam is not quite as novel, 
however, as many a reader might suppose. 
A widely known engineering educator and 
member of the Society—Prof. B. J. Lam- 
bert, of the State University of lowa— 
demonstrated some years ago that such 
a plan might be preferred in some circum- 
stances. I refer to his article, “Gravity 
Dams Arched Downstream,” which ap- 
peared in Vol. 96 of TRANSACTIONS. 

Let me add that I appreciate the evi- 
dent efforts which are currently being 
made to increase the value and appeal of 
our magazine. 

R. A. KAMPMEIER, M. ASCE 
Chattanooga, Tenn. 





Opportunity for Study in 
European Screol Cited 


To tue Eprror: Now that it is again 
possible to travel and study in Europe, 
young engineers may be interested in 
a brief comment on present conditions. Al- 
though I was an M.I.T. Traveling Fellow 
(1929-1931) rather than a Freeman 
Scholar, my fellowship was arranged as a 
result of Dr. Freeman's influence, and I 
have since had considerable contact with 
and interest in the Freeman alumni. Dur- 
ing the fifteen years since the time of my 
European study, I have revisited many of 
the laboratories on three different occa- 
sions. Since my last inspection trip was 


completed this fall, certain of my find- 
ings in connection with future scholar- 
ships may be timely. 

There are, at present, three European 
institutions which are of at least as high 
a caliber as those at which a number of 
scholars previously studied. These are 
the Eidgenossische Technische Hoch- 
schule at Zurich; the University and the 
Neyrpic Laboratory at Grenoble; and 
the City and Guilds College in London. 
Both Prof. E. Meyer-Peter, in civil en- 
gineering, and Prof. J. Ackeret, in me- 
chanical engineering, have very active 
research laboratories at the Zurich 
Hochschule, and several American grad- 
uate students are already there. Prof. 
P. Danel, of Grenoble, who divides his 
time between the University and the 
Neyrpic plants, has perhaps the largest 
research staff of its kind on the continent, 
and his laboratory is an extremely busy 
one. Professor C. M. White, of Lon- 
don, whom I had previously known 
only through his excellent writings, proved 
to have both a keen understanding of 
many different aspects of fluid motion 
and a most productive experimental 
laboratory. 

The writer's experience has been that a 
scholar or fellow derives optimum benefit 
from foreign travel when he is able to 
spend several months at each of a few in- 
stitutions rather than several days at each 
of a great many. It is therefore sug- 
gested that the lack of many active lab- 
oratories in Europe at the present time 
should no longer be considered a reason 
for restricting Freeman Scholars to travel 
in this country, for the three institutions 
discussed here would easily provide am- 
ple material to occupy a year of study 
abroad, while a degree from any one oi 
them would be well worth seeking. 

HunNTER Rouse, M. ASCE 
Director, Iowa Inst. of 
Hydraulic Research 


Towa City, Iowa 





Girder-Type Sections in 
Bridge sea Questioned 


To tHe Eprror: The writer's absence 
from the country has prevented an ear- 
lier reply to Dr. Steinman's discussion, in 
the October issue, of his article, ‘Lessons 
in Bridge Design Taught by Aerodynamic 
Studies,”’ in the August issue. There is 
abundant evidence at hand refuting Dr. 
Steinman’s repeated statement to the 
effect that, ‘‘In general, for any truss-type 
section there is an equivalent (shallower) 
girder-type section that will show the 
same aerodynamic characteristics.’’ The 
conclusions drawn from this reasoning 
represent a dangerous oversimplification 
of this most complex problem. 
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sults of static tests alone and that sol 
reliance on such data can lead to poten. 
tially dangerous design. Although it js 
undoubtedly true that the characteristics 
of the lift and moment graph have som, 
bearing on the problem, there is als 
ample evidence that at least two othe 
most important sources of excitation are 
present in many cases. 

In the opinion of those most closely as. 
sociated with this new field of investiga. 
tion, there is in general no truss section 
that can be considered the aerodynami; 
equivalent of a solid web girder of any 
practical form. Dr. Steinman will have 
to produce more reliably substantiated 
data than any that have yet appeared in 
print before such claims can be taken 
seri 


It was the writer’s privilege to partici. 
pate recently in certain experiments in g 
foreign laboratory, where it was dra. 
matically demonstrated that exceedingly 
small changes, having no appreciable ef. 
fect on the static characteristics of the 
section, altered a dynamically satisfac. 
tory structure in a decidedly dangerous 
manner. Likewise, there are on record 
in our laboratory at the university num- 
erous similar cases. 

It is unfortunate that the times have 
prevented full investigation of this most 
interesting problem, and the writer hopes 
in the near future to be able to publish 
full data and conclusions resulting from 
the experimental work under his direc- 
tion. It is far too early, in view of the 
rudimentary character of much of the 
experimental evidence presently avail- 
able, to indulge in positive statements re- 
garding the merits of various sections. 
But the writer is convinced that, consider- 
ing the current state of engineering in- 
formation, it would be most unscientific 
to remove the solid plate girder from the 
dog house where it at the moment most 
properly belongs. It is true that there 
are in print many misleading and u- 
founded conclusions, which in most cases 
completely lack any satisfactory labora- 
tory proof. 

One finds no difficulty in subscribing to 
Dr. Steinman's enthusiasm for the girder 
type of section and every effort should be 
made to return it to favor. But the fact 
remains that no conclusive proof has yet 
been offered that aerodynamic stability 
can be achieved in the range of practical 
d/b ratios without recourse to stays of 
similar undesirable devices. 


F. B. Farguarson, M. ASCE 
Director, Engineering Ex- 
periment Station, Univ. 

of Washington 


Seattle, Wash. 
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E. M. Hastings Stresses Objectives at Inaugural 


Vote for Juniors, Increase in Dues, Commended for Early Action by New President 


ENFRANCHISEMENT OF JUNIORS and a 
nstitutional amendment ballot on the 
yestion of an increase in ASCE dues were 
mmended to the corporate members 
for immediate and earnest considera- 
tion and prompt action” by E. M. 
Hastings upon the occasion of his in- 
uguration as president of the American 
Society of Civil Engineers. 

Departing somewhat from tradition 
in delivering a brief address at the So- 
ciety’s 49th Annual Meeting in the Hotel 
Commodore, New York, January 15, 
Mr. Hastings expressed ‘‘the utmost con- 
fidence that the corporate members, who 
enjoy all the privileges of our Society, 
will manifest wisdom and fairness in 
rising to the responsibilities entailed by 
these decisions.” 

[he decisions, which he termed “‘all- 
important,’ affect “the very life and 
srowth of the Society,”’ and are to be 
expected during this year in which he 
heads the Society, Mr. Hastings said in 
explaining the fact that he felt called upon 
to discuss them with the membership at 
the outset of his term of office. 

He emphasized the fact that the mo- 
mentum for the constitutional amend- 
ment ballots required both for giving the 
Juniors the vote and for an increase in 
dues, the latter ($5 per vear for corporate 
members and $2.50 per year for Juniors) 
recommended by the Board of Direction 
at its fall meeting in Kansas City in Oc- 
tober, must emanate “from the Local 
Sections and the present corporate mem- 


ners 


“I am confident,” Mr. Hastings de- 
clared, “that the momentum for a con- 
stitutional amendment regarding dues 
will be forthcoming—and soon; that 
today’s members of our profession will 
be no less farsighted than earlier gen- 
erations of Society members, who not 
only provided us with an ever-growing 
and ever-more-useful Society, but also 
created the modest reserves upon 
which we now are drawing pending the 
operation of our democratic process of 
constitutional amendment to provide 
dues with which we can pay our own 
way. I am confident that our profes- 
sional pride today will be no less than 
that of the men we succeed in the pro- 
fession they created and enhanced, and 
that we too shall do our duty by future 
generations of civil engineers.” 


. se who know Mr. Hastings and are 
familiar with the sincere zeal with which 


he prosecuted his work among young men 
as chairman of the ASCE Committee on 
Student Affairs for seven years, were not 
surprised when they heard him say he 
accords ‘‘the number one position on the 
list of my aims and hopes’’ to the ques- 
tion of giving the Juniors the vote in So- 
ciety affairs. 

“‘New ideas are best served by new 
blood,’’ President Hastings declared. 





EDGAR M. HASTINGS, 
President for 1947 


“Our organization needs some. For 
some time, the question of membership 
grade changes has been discussed, and 
varying opinions have been forthcoming 
on such questions as what qualifications 
shall be required fcr various grades of 
membership, if there is to be any re- 
classification. Concurrent with this dis- 
cussion, and in my opinion of more im- 
mediate importance, consideration has 
been given to the question of whether 
Junior members shall be accorded the 
privilege of voting. I am particularly 
concerned with this latter proposal—to 
give Junior members greater voice and 
higher standing among our membership. 
“For a long time I have been con- 
vinced that a man old enough to vote for 
city, state and federai officers is old 
enough to vote for the officers of his 
professional society. In my opinion, 
the older members of his profession 
should be the most willing to accord 
him the same privilege within, as he en- 
joys outside of, the profession of his 
choice. 


gi 





“Further, our own particular times, 
and the program of expansion now under 
way within the Society, call for immedi- 
ate action to remedy this condition, 
under which approximately one-third of 
our total membership has no voice what- 
soever in Society affairs. In my opinion, 
the decision as to whether Juniors shall be 
franchised cannot be deferred until such 
time as we finally determine all the de- 
tails surrounding the much-more-involved 
and controversial subject of member- 
ship reclassification. That decision 
should be made withcut delay. 


“It is obvious that the question of 
membership reclassification requires 
time. The question of giving the Jun- 
iors the right to vote recuires action.” 


Each year in the issue of Crvm ENGr- 
NEERING immediately following the An- 
nual Meeting, there appears a biographi- 
cal sketch of the new president of ASCE. 
This year, the biographical material 
concerning Mr. Hastings is here com- 
bined with the foregoing inaugural state- 
ments he made, in order that the member- 
ship may have an opportunity to know a 
little more about the man who heads the 
Society and who commences his term of 
office with the aims and hopes Mr. Hast- 
ings has enunciated. 

Born in Lutherville, Md., May 5, 1882, 
and educated in the public schools of 
Baltimore and the Baltimore City Col- 
lege and Baltimore Polytechnic Institute, 
Mr. Hastings has devoted his entire pro- 
fessional life to the field of railroad 
engineering. Starting with the Balti- 
more and Ohio Railroad Co., he very 
early, in December 1903, moved to the 
Richmond, Fredericksburg and Potomac 
Railroad Co., and through various engi- 
neering positions, worked his way up to 
the position of chief engineer in 1922. 

In that position, which he still holds, 
he has had charge of the work entailed in 
continuously improving the system, and 
he has directed all of the R.F. & P.’s engi- 
neering matters in connection with valua- 
tion under the Federal Valuation Act 
and Interstate Commerce Commission 
orders. 

In Society affairs, Mr. Hastings has 
been extremely active, despite the de- 
mands made upon his time by his busi- 
ness. He became an Associate Member 
in 1910 and a Member in 1922. For 
many years he was contact member for 
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the Virginia Section of the Society to the 
Virginia Military Institute. In tribute 
to his work with the young men of VMI, 
he was made an honorary member of the 
Class of 1918. First as a member, and 
later as chairman for seven years, Mr. 
Hastings carried on effective work on the 
Society's Committee on Student Chap- 
ters. 

He left that chairmanship when he 
became Vice-President from Zone II 
serving in 1943 and 1944 on the Board of 
Direction of the Society... During his serv- 
ice on the Board, he was chairman of the 
Committee on Technical Procedure and 
chairman of the Committee on Division 
Activities. He also was a member of the 
executive committee of the Engineering 
Economics Division of the Society. For 
two years, he was president of the Vir- 
ginia Section, ASCE, and has always been 
interested in the Local Section and taken a 
very active part in its affairs. 

Since 1912, Mr. Hastings has been 
very actively interested in the American 
Railway Engineering Association, in 
which he has had and now has important 
committee assignments. He served as 
director 1932-1935, vice-president 1937- 
1939, president 1939-1940, and is at 
present a member of the board of direc- 
tion as past-president. Also he has long 
been interested in the affairs of the 
American Association of Railroads and is 
a past chairman of its Engineering Divi- 


sion. He is a member of the Committee 
on Automatic Signals and Train Control, 
of the Joint Committee on the Relation 
of Rolling Stock and Track, and of the 





INCOMING PRESIDENT HASTINGS is 
congratulated on his inaugural address by 
two ASCE Juniors, J. A. Blacock (shaking 
hands) and George E. Gyongya, following 
opening session of Annual Meeting. 


Signal Section. He is the representative 
of the Association of American Railroads 
on the Standards Council of the American 
Standards Association. 

Other organizations in which Mr. 
Hastings holds membership are: the 
American Society for Testing Materials, 
the American Railway Bridge and Build- 
ing Association, the Roadmasters’ and 
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Maintenance of Way Association 
America, the National Society of Profes. 
sional Engineers, the Central Virginia 
Engineers’ Club (past-president), the 
Engineers’ Club of Hampton Roads 
and the Engineers’ Club of the Virginia 
Peninsula. 

In addition to his other work, Mr 
Hastings has taken an interest in the 
civic welfare of the City of Richmond, 
having served as chairman of the Board 
of Zoning Appeals and of the City Pian. 
ning Commission, which developed 4 
long-range plan for the future develop. 
ment of the city. During the war pe. 
riod, his work with the railroad company 
became so heavy that he was forced to 
resign these activities. However he js 
still a member of the Virginia Chamber of 
Commerce, the Richmond Chamber of 
Commerce, and the Lions Club. He has 
always been very active in the work of the 
Methodist Church. 

Mrs. Hastings is well known to many 
of the ladies of the Society. There are 
two sons, E. M., Jr., who is with the De. 
partment of Signals and Communications 
of the Chesapeake & Ohio Railway, and 
David C., Jun. ASCE, who has recently 
returned from Europe as a major in the 
Transportation Corps of the Military 
Railway Service, having formerly been 
assistant supervisor of track with the 
Pennsylvania Railroad, and since his 
return, supervisor of track. 





New Officers Installed at New York Meeting 


Ninety-Fourth Annual Meeting Features Sessions of Ten Technical Divisions 


A NEW PRESIDENT, Edgar M. Hastings 
of Richmond, Va., two Vice-Presidents 
and seven Directors were installed in 
office at the January 15 session of the 
American Society of Civil Engineers. 
This business meeting opened a four-day 
convention at the Hotel Commodore in 
New York City. An extensive program 
included technical sessions, field trips, 
college reunions, and numerous social af- 
fairs. Attendance records indicate that 
over 2,300 took part in the activities. 

On Wednesday morning, January 15, 
in addition to the installation of officers, 
honorary memberships and prizes were 
awarded. Such awards are the tangible 
means used by ASCE to recognize out- 
standing accomplishments in technical 
and professional fields. It was therefore 
of interest to note that recipients were 
drawn from many localities—one from 
Brazil was able to be present. 

New officers installed were: 

President, Edgar M. Hastings, chief 
engineer, Richmond, Fredericksburg and 
Potomac Railroad, Richmond, Va. 

Vice-President, Zone II, Gail A. Hath- 


away, special assistant, Chief of Engi- 
neers, Washington, D.C. 

Vice-President, Zone III, Ralph B. 
Wiley, head, Department of Civil En- 
gineering, Purdue University, West Lafa- 
yette, Ind. 

Director, District 3, Harland C. Woods, 
U.S. Engineers, Buffalo, N.Y. 

Director, District 5, Roy W. Crum, 
director, Highway Research Board, Wash- 
ington, D.C. 

Director, District 7, Lewis M. Gram, 
retired head, Department of Civil Engi- 
neering, University of Michigan, Ann Ar- 
bor, Mich. 

Director, District 8, Samuel A. Greeley, 
consulting engineer, Chicago, III. 

Director, District 9, Daniel V. Terrell, 
dean, College of Engineering, University 
of Kentucky, Lexington, Ky. 

Director, District 12, Walden L. Mal- 
ony, consulting engineer, Spokane, Wash. 

Director, District 16, David L. Erick- 
son, city engineer, Lincoln, Nebr. 

Honorary membership was awarded 
to the following: 

A. W. K. Billings, recently retired as 


president, Brazilian Traction, Light and 
Power Co., Rio de Janeiro, Brazil. 

Charles B. Burdick, consulting engi- 
neer, Chicago, Ill. 

Albert P. Greensfelder, contractor, 
St. Louis, Mo. 

LeRoy K. Sherman, consulting engi- 
neer, Chicago, Ill. 

Eight members were honored for con- 
tributing outstanding papers by the 
award of prizes and medals. They were: 

Normal Medal, Karl Terzaghi, pro- 
fessor of the practice of civil engineering, 
Harvard Graduate School of Engineer- 
ing, Cambridge, Mass. 

J. James R. Croes Medal, Gail A. 
Hathaway, special assistant to the Chief 
of Engineers, Washington, D.C. 

Thomas Fitch Rowland Prise, James B. 
Hayes, chief engineer, Commission of 
Palestine Surveys, New York, N.Y. 

James Laurie Prize, Lewis A. Schmidt, 
Jr., consulting engineer, Chattanooga. 

Arthur M. Wellington Prize, James H. 
Stratton, Colonel, Corps of Engineers, 
supervising engineer for the Panama 
Canal, Panama Canal Zone. 
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ing President Horner presents gavel 
ming President Hastings. 


ATION FROM VIRGINIA Military Institute presents its 
honorary alumnus, President Hastings, with etching of VMI 
campus, at Student Chapter Conference. 
ter members are, left to right: Richard Overmeyer, Albert Balling, 


Robert Watt, and Charles T. Metcalf. 


Prise for Juniors, C. O. 
charge of hydraulic section, 


Engineer Office, Norfolk, Va. 


levens Award, John S. McNown, 
engineer, Institute of Hydrau- 
University of Iowa, Iowa 
on Engineering Prize, George 
nard, project manager, Watauga 
ith Holston Dams, TVA 
Wednesday luncheon, in the 
f the Commodore, will 
bered for the address of E. O. 
ice-president of the General 
Co. Mr. Shreve said, in part: 
labor leaders are sincere, and | 
hey are, in their statements that 
e the welfare of all people in 
s well as their members, they have 
rtunity of making a tremendous 
tion to the welfare of the nation 
unig from making additional 
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NEW DIRECTORS SNAPPED = ‘ter induction into office are, left to right: Walden L. Malony, 
Director, District 12; Ralph B. Wiley, Vice-President, Zone III; Daniel V. Terrell, Director, 
District 9; Roy W. Crum, Director, District 5; Samuel A. Greeley, Director, District 8; David 
L. Erickson, Director, District 16; Harland C. Woods, Director, District 3; Lewis M. Gram, 
Director, District 7; Gail A. Hathaway, Vice-President, Zone II. 


to right: 


duction and efficiency—to realize lower 
all resulting in lower prices... . I 
firmly believe we can have the kind of 
government and country we want, but 
we cannot have it by sitting on the side 
lines with an attitude of “let George do 
it.” 

A conference of Student Chapters, 
sponsored by the Chapters in the Metro- 
politan area, was held on Wednesday af- 
ternoon, concurrent with Technical Divi- 
sion Speakers emphasized the 
opportunities to be seized by engineers 
while delegates from several Chapters 
discussed activities of their Chapters. 
Students attended many of the technical 
\ more de 


costs 


session. 


meetings and social events 
tailed write-up of th. conference appears 
on page 100. 

On Wednesday night the dinner and 
dance, in the Commodore’s Grand Ball- 
room, was an outstanding affair. Excel- 
lent music, gay company, fine food, all 
presented a most unbusinesslike atmos- 
phere. Yet, there seemed to be a lot of 


FOUR PRIZE WINNERS have front seats at annual meeting. 


L. A. Schmidt, Jr., James Laurie Prize; 
Collingwood Prize for Juniors; 
Rowland Prize; and Gail A. Hathaway, J. James R. Croes Medal. 





Left 
Cc. O. Clark, 
James B. Hayes, Thomas Fitch 


talk about extending subways and en 
larging airports and doubling capacity of 
this or that. Maybe the cartoonists are 
wrong after all when they depict the en- 
gineer with tall and mackinaw 
jacket. 

There may be some discussion about an 
Annual Meeting session devoted to ‘‘real 
news in all phases of milady’s wardrobe. 
Skirts are much fuller, have greater sweep, 
and many feature uneven hemlines.”’ 
But ask the ladies about it and see if 
they don’t reply that the Thursday re- 
ception, tea and fashion show was one of 
the most pleasant gatherings of the week. 
For complete change of atmosphere, the 
ladies went Biltmore Ball 
room for their affair. As a matter of fact 
it will be surprising if some of the ladies 
don’. use this fashion show as the basis 
for retroactive, “portal to portal”’ de- 
mands for a new wardrobe. 

Quite different fashions were displayed 
at the Smoker for men on Thursday even- 
ing. An excellent 


boots 


over to the 


dinner was followed 
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by a variety of entertainment and ample 
opportunity for making new acquain- 
tances and continuing conversations be- 
gun earlier during the meeting. 

Of considerable interest were the two 
excursions. A bus safari set off on Fri- 
day afternoon to inspect housing develop- 
ments under construction throughout the 
metropolitan area. Projects of the New 
York City Housing Authority and the 
Metropolitan Life Insurance Co. were 
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visited. All stages of construction were 
exhibited and the party looked in on oc- 
cupied apartments, hospital clinics, and 
community facilities that are completed 
and in operation. 

A second group set forth on Saturday 
to see the U.N. Headquarters. Offices of 
the Secretariat, Chambers of the Council 
and the Assembly Hall were visited. Then 
the trip passed through Flushing Meadow 
Park and the Lake Success facilities. 









Vou. 17, No.2 Te. 
Operations of the U.N. were outlined py 
a member of the Secretariat. : 

Many other formally planned ang 
“spur-of-the-moment” activities packed 
the week. Among these were the « 
reunions, which made use of the presence 
of so many alumni in town to schedule 
luncheons and dinners. 

Ten Technical Divisions held one o 
two sessions. Brief descriptions of thes 
sessions follow. 
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Public Understanding Needed to Solve 
Traffic Problems 


BROTHER B. AUSTIN BARRY, Jun. ASCE, New York, N.Y. 


PUBLIC UNDERSTANDING OF “‘the evils 
and waste resulting from the inefficient 
circulation of people and goods’ was 
called one of the most important factors 
in the solution of America’s traffic con- 
gestion problem at the City Planning Di- 
vision session. William J. Shea, chief of 
staff of New York City’s planning depart- 
ment, and chairman of the ASCE City 
Planning Division's executive committee, 
was author of the paper, read for him by 
Leslie Williams, city planning engineer, 
American Transit Association, New York, 
who is secretary of the executive com- 
mittee. (See article, page 64.) Frank 
Malley, planning director, Buffalo, N.Y., 
City Planning Commission, presided. 

Without such public understanding, 
Colonel Shea's paper emphasized, efforts 
to solve the problem will be no more than 
wishful thinking. Citing a survey con- 
ducted by the Division, the paper 
quoted from answers received to question- 
naires sent to 23 cities in the United 
States and Canada, all with populations 
of more than 100,000. 

“How much relief has your city ob- 
tained from traffic congestion during the 
past 12 months?” the cities were asked, as 
a follow-up to recommendations made by 
the Society's City Planning Division at 
the 1946 Annual Meeting that traffic be 
relieved through improved and modern 
streets and highways, off-street parking 
and other terminals, traffic engineering 
and enforcement, public transportation 
and long-range city planning. 

Replies from the cities quoted in Col- 
onel Shea's paper included the following: 

“We have tried to do many things, but 
I doubt whether there has been much 
accomplished.”” “‘We have been able to 
accomplish practically nothing in reliev- 
ing congestion in 1946. A traffic survey 
was proposed and abandoned, and a by- 
pass for through traffic was publicized.” 
“Authorities have done, very little, if 
anything, during the past five years to 
make any changes in streets or highways, 
or provide offstreet parking.”’ ‘‘A great 
deal of field data has been accumulated 


and traffic recommendations are in the 
offing, but meanwhile the situation has 
grown worse.’ “Staggered hours have 
been abandoned, resulting in a high even- 
ing travel peak, and there is considerable 
laxity in police enforcements.” 

“But the outlook is not as pessimistic 
as it at first appears,’’ Colonel Shea’s 
paper declared, citing widenings, improve- 
ments, garage construction and other 
traffic ‘‘decongestion”’ aids instituted in 
various cities. 

“Chief among the traffic palliatives ap- 
plied are: prohibition of curb parking 
and continuous police enforcement; one- 
way street movement; reduction of left- 
turning movement; re-routing of transit 
vehicles and spreading of the loading 
zones in downtown areas; off-peak curb 
loading and unloading for trucks; and 
installation and retiming of traffic sig- 
nals. 

‘But there is no panacea for traffic con- 
gestion. What is needed in every city is 
a comprehensive and integrated program 
of street and expressway improvements, 
additional off-street parking, truck, and 
bus terminals, improved transportation, 
modernized traffic engineering measures, 
selected and continuous police enforce- 
ment, and a public educated to the evils 
and waste resulting from the inefficient 
circulation of people and goods, 

‘The latter is one of the most impor- 
tant of the factors involved in the overall 
solution of the congestion problem. A 
revaluation of the respective rights of 
public property, that is, streets and high- 
ways for the accommodation of moving 

traffic, and private property, that is, 
property abutting on streets and high- 
ways and in which traffic is generated, is 
an essential element of the problem, since 
restrictions on the bulk of buildings and 
the coverage of property will have to be 
imposed and the design and utilization of 
structures correspondingly affected. In 
consequence, any long-range program for 
effective relief from congestion must be 
thoroughly understood by property own- 
ers and the public generally, and merit 
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their active support if our efforts to solve 
the problem are to result in other thay 
wishful thinking.” 

Other papers presented. were: ‘‘Cities 
Can't Live Without Trucks,” by Hoy 
Stevens, chief, section of equipment main. 
tenance, American Trucking Association, 
Washington, D.C., and “Business Pro. 
gram for Community Development 
Pains,” by Newton C. Farr, president. 
Urban Land Institute, and chairman of 
the U.S. Chamber of Commerce Commit. 
tee on City Planning and Related Activi- 
ties. 


Sy 
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Colleges Urged to 
Teach Construction 


BASIC COLLEGE TRAINING in practical 
aspects of the construction industry, 
with special emphasis on labor relations, 
was advocated in a paper presented before 
the Highway Division session, at which 
Day Okes, St. Paul, executive committee 
chairman, presided. 

H. W. Richardson, New York, N.Y., 
executive editor, Construction Methods, 
was the speaker who, in pointing out that 
even normally construction accounts for 
more than 10 percent of the nation's 
economy, emphasized that in _record- 
breaking postwar years, the construction 
of the country may run as high as 20 bil- 
lion dollars annually. (See article, page 
74.) 

Charging that some teachers “have 
failed to note the advances in mechaniza- 
tion and thus have ignored the greatest 
impetus to practical civil engineering in 
modern times,” Mr. Richardson de- 
clared that, while a few civil engineering 
schools do make an attempt to include 
construction courses and a few more offer 
a smattering of subjects somewhat related — 
to the business, ‘‘in no case is a real serious 
effort made to train students for a life 
construction career. One reason, per 
haps, is that some engineering educators — 
are still prone to regard the construction 
man as a roughneck, a glorified laborer or 
mechanic. Actually, he is most likely to 
be a keen, alert citizen, an ingenious and 

shrewd operator, a technician with good 
business sense. Some educators regard 
construction training solely as a function 
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hools. However, the need is for 
construction men, not skilled 
[he greatest obstacle to the 
m of construction courses in 
colleges seems to be a reluc 
the part of civil engineering 
adopt new courses or to re 
e curriculum.” 

subject of labor relations and the 
specific training for leaders in 

trv. Mr. Richardson said: 
relations are about the first 
neophyte constructor runs up 
n leaving school. Why should 
t least be prepared with previous 
this all-important subject? 
entals of construction manage 
luding safety and job planning, 
isite to the training of the eon 
man. Construction is a com 
hly competitive business. How it 
ted, planned and carried on 
e most valuable knowledge to a 
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student bent upon a construction career 
Job management largely means equip 
ment management today, for successful 
construction is mainly the intelligent use 
of the excellent tools and machines now 
available 

Reminding his listeners that ‘the 
prime purpose of civil engineering is to 
provide the physical works that serve 
mankind,’’ Mr. Richardson emphasized 
that “that purpose is not fulfilled until 
the physical structure has been designed, 
built and put into service,” and called 
upon all colleges to follow the start made 
by three universities—Columbia, Stan 
ford and Illinois—in establishing con 
struction courses 

John W. Wheeler, Chicago, executive 
assistant to the president, Chicago, Bur 
lington and Quincy Railway Co., pre 
sented the only other paper read before 
the session. His subject was ‘Evaluation 
and Coordination of Transportation.’ 


Symposium on Multiple-Purpose Reservoirs Occupies 
Two Hydraulics Sessions 
S. RALPH ANGELL and HOWARD EDWARDS, Juniors ASCE, New York, N.Y. 


HyDRAULICS Division divided its 

Design and Operation 

le-Purpose Reservoirs” into 

the first presided over by 

\. Hill, chairman of the Joint 

tee on Design and Operation of 

Multiple-Purpose Reservoirs, and the 

i by William G. Hoyt, chairman of 
n's executive committee. 

e first session, Mr. Hill's introduc 

ry remarks outlining the subject were 

llowed by three papers: by Malcolm 


Elliott, retired Corps of Engineers col 
onel, now a St. Louis consulting engineer 
by Nichols W. Bowden, chief of the river 
control section, Tennessee Valley Author 
itv, Knoxville: and by E. B. Debler, re 
gional director, U.S. Bureau of Reclama 
tion, Denver 

Colonel Elliott discussed both single 
purpose and multiple-purpose reservoirs, 
and warned that 
occur during a definite season of the year, 


“unless floods always 


it is unsafe to allocate the same storage 
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space to both flood control and naviga 
tion. Storage space for flood control may 
remain vacant and unused for many vears, 
and the temptation to use it for other 
purposes may be very strong, but it can 
not be so diverted and still remain avail 
able for protection from floods.”’ 

Scheduling of the flow of the Tennessee 
River is effected at least daily and ‘‘sev 
eral days in advance,"’ Mr. Bowden told 
the engineers During floods, revisions 
must be made two or three times daily 
to take into account changes in rainfall 
and runoff.”’ Since the first reservoir 
became available on the Tennessee, he 
stated, there have been 14 floods which 
would have exceeded a flood stage of 30 
ft at Chattanooga. So efficient is the 
scheduling of the water to make it reach 
key points at specific times that “all 
have been reduced by varying amounts 
from less than 1 ft to more than 10 ft, with 
total savings at ‘the point’ of weil above 
12 million dollars, or an annual saving to 
that city of over one million dollars 

Mr. Debler discussed the function of 
multiple-purpo-e reservoirs in conserva 
tion programs 

At the second session Albert L. Coch 
ran, Washington, D.C., head of the res 
ervoir regulation and hydrology branch, 
Office of the Chief of Engineers, told his 
hearers that to the flood control planner 
combining flood control with other fun 
tions——Navigation, irrigation, power, con 
servation is a lot like moving in with 
your relatives If the house is large 
enough and located satisfactorily with re 
spect to your place of business, the ar 
rangement may prove to be of great pra 
tical and economic advantage, and in 
case of a housing shortage the action may 
be essential.”’ 


MOST BRILLIANT SOCIAL FUNCTION of New York meeting, dinner dance in Grand Ballroom of Hotel Commodore, has attendance of 


on 


) members, ladies and guests. 
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Another speaker in the symposium was 
Wesley R. Nelson, Amarillo, Tex., re- 
gional director, U.S. Bureau of Reclama- 
tion. He decried the dissimilarity in the 
approach by different states and agencies 
to problems of investigations and opera- 
tions, with consequent confusion in the 
handling of water matters and said: 
“Even in a single state, laws may differ, 
dependent upon the stream changes in- 
volved. This situation can only be rec- 
tified by the adoption of a national water 
policy.” 

Others participating in this symposium 
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were R. J. Pafford, Jr., Omaha, chief of 
the water utilization branch, Missouri 
River Division, Corps of Engineers, and 
the following officials from Washington, 
D.C., who presented the viewpoints of 
their respective federal agencies: Col. E. 
Robert DeLuccia, chief of the Bureau of 
Power, Federal Power Commission; Ru- 
dolph Dieffenback, coordinator of river 
basin studies, Fish and Wildlife Service; 
Conrad L. Wirth, chief of lands, National 
Park Service; and Merrill Bernard, 
chief of the U.S. Weather Bureau's clima- 
tological and hydrologic services. 





Industrial Waste Symposium Highlights 
Sanitary Sessions 
C. A. KNAPP and MELVILLE LYMAN, Juniors ASCE, New York, N.Y. 


TWO SESSIONS WERE HELD by the Sani- 
tary Engineering Division, one the after- 
noon of the opening day of the Annual 
Meeting, and the second the following 
morning. Prof. George J. Schroepfer, 
Minneapolis, chairman of the Division's 
executive committee, presided at the 
first, and Prof. Gordon M. Fair, Cam- 
bridge, Mass., member of the committee, 
was in the chair at the second. 

Following brief introductory remarks 
by Professor Schroepfer, the first session 
was marked by presentation of several 
Division committee reports. Thomas H. 
Wiggin, New York, N.Y., reported for the 
Committee on Water Supply Engineering. 
Samuel A. Greeley, Chicago, chairman of 
the Committee on Organization, Financ- 
ing, and Administration of Sanitary 
Districts, presented that group's final re- 
port. For the Joint Committee on Defi- 
nition of Terms Used in Water Works 
Practice, covering “A Glossary of Terms 
Used in Water and Sewer Engineering,” 
Dean Thorndike Saville, of New York 
University’s College of Engineering, pre- 
sented a final report. Professor Fair sub- 
mitted a progress report of the Committee 
on Advancement of Sanitary Engineering, 
and Edward J. Cleary, New York, N.Y., 
discussed organization of an Inter-Ameri- 
can Sanitary Engineering Association. 

Excerpts from Mr. Cleary’s report 
follow: 

“Sanitary engineers in the Americas— 
and that takes in 21 countries in the 
Western Hemisphere—have united to help 
make their part of the world a better 
place in which to live. That is the real 
meaning of a meeting held in Caracas, 
Venezuela, last fall, which resulted in the 
establishment of the Inter-American 
Association of Sanitary Engineering. 

“Formation of the Association repre- 
sents the culmination of discussions 
among North and South American engi- 
neers for at least seven years. The aim 
has been to provide a means for closer 


relations among those engineers who have 
a common interest in the betterment of 
sanitary, economic and social conditions 
in their countries. 

“Great impetus to the formation of the 
association resulted from the wartime 
activities of the Institute of Inter-Ameri- 
can Affairs, which undertook some $60,- 
(000,000 of cooperative sanitation work in 
18 of the Latin American republics. 
Another important factor has been the 
long-time operations of the Pan American 
Sanitary Bureau, a treaty organization 
sponsored by the governments of all the 
American republics. 

“Principal object of the association is 
to reach by common agreement the solu- 
tion of problems relating to sanitation and 
the establishment of standards for the 
uniform and continuous protection of all 
the peoples of the hemisphere. This pur- 
pose is to be accomplished by: 

“1. An interchange of ideas and scien- 
tific information concerning developments 
in sanitary engineering. 

“2. Establishment of standards of 
sanitation for the Americas. 

“3. Promotion of good will and better 
understanding among the persons engaged 
in sanitation work in the Americas. 

‘Membership is open to engineers and 
all others engaged in sanitation activities, 
the annual dues being the nominal sum of 
$3. 

‘Headquarters of the general secretary 
are in Washington, and for the present at 
least the headquarters and staff expenses 
will be subsidized in part from Pan 
American Sanitary Bureau funds with 
additional aid from the U.S. Public 
Health Service. In the past, the USPHS 
has allotted personnel and funds to the 
bureau for special projects. 

‘Formation of the permanent organiza- 
tion cannot be made until the newly 
elected delegates convene at a meeting to 
be held in Santiago, Chile, this fall. 
Meanwhile an interim advisory commit- 
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tee is functioning, the members of which 
are: Abel Wolman, M. ASCE, represent. 
ing the Pan American Sanitary B 
Clarence I. Stirling, the Institute of 
American Affairs; and Lawrence 
Fisher, the U.S. Public Health § 
The acting secretary is Donald L. 
Jun. ASCE, assigned by the U.S. Puble 
Health Service to the Pan American Sayj. 
tary Bureau.” 

Professor M. Allen Pond, of the Vale 
University School of Medicine, presented 
a paper on “Sanitary Engineering As 
pects of Housing” at the second session, 
and this was followed by a symposium 
on industrial wastes, in which four papers 
were read. 

Rationing of water was held out as, 
possibility “if conditions do not improy 
in the not-too-distant future,” in the sym. 
posium paper of Ogden S. Jones, Law. 
rence, Kans., chief geologist, oil field see. 
tion, Kansas State Board of Health, Diy. 


Vou. ! 


sion of Sanitation. 

In his paper, ‘“The Reasons Back of the 
Kansas State Board of Health Program 
for the Disposal of Salt Water from Ip. 
land Oil Fields,” Mr. Jones called for , 
public awakening to the economic dap. 
ger in “using more water than formerly 
and putting less back into the ground than 

































in the years of less water use’’—a practice, Charles | 
he said, “‘we cannot keep up indefinitely.” William | 
(See article, page 60.) Stevens; 
Professor Don E. Bloodgood, Purdue Director, 
University, read a paper, “Effect of In- 
dustrial Waste Problems on Stream Pollu- 
tion Legislation and Control,” in which 
he pointed out that a federal law is needed ; 
to coordinate the activities of state Jip “ith broa 
stream pollution control units. This, he rules and 
said is true despite failure of passage of fie Wit" the: 
any of the nearly 100 bills which have Well w1 
been introduced in Congress during the pollution 
last 50 years. be objecte 
Decrying the failure of conservation- Legisla' 
ists and public health officials to agree studies w 
on what type of federal law is wanted, ment of s 
Professor Bloodgood warned that the sith Jam #5‘ dist 
Congress must pass an acceptable law, or Possib 
industry which, he said, has been cooper. was the st 
ative and willing to assist in ridding ome 
streams of pollution and its attendant Y 
menace to downstream water supplies, Mainte 
will lose interest. 
“The main reason for failure of any of 
the bills to pass has been that most of 
them provided for an extension of federal 
control,” he said. “There is no doubt ; Work 
that a federal law could be written which STRUCTUR 
would lend support to the states, yet tropical ti 
would not interfere with the state rights Power Di 
of which many states are so jealous. W. Spenc 
In addition to federal legislation Southern 
which “‘can serve the citizens of the coun- Spencer ¥ 
try to the greatest extent if it coordinates img, and | 
the activities of the state stream pollution gineer of I 
control units,” Professor Bloodgood rec- the paper 
ommended: that, sine 
of the | 


State legislation authorizing boards 





were rep 


TS o! Which 


» Tepresent. 
ry ] ureay: 
ite Of Inter. 
wrence MW 
th ETVieg 
dL Snow, 
JIS Public 
Tican Sani. 


f the Vale 
» Presented 
eering As 
nd S€SS10n, 
YM posium 
‘ yur papers 


1 out as 
ot improve 
n the sym. 
mes, Law. 
I field see. 
alth, Divi. 


ack of the 
Progran 
* from Ip 
led for a 
mmc dar 

. former 

ound t 


in whi 


is needed 


aSsa ve 
lic h ha 
uring { 


Civit ENGineeERING for February 1047 97 





BOARD OF DIRECTION HOLDS ANNUAL MEETING in New York. Clockwise from near corner of table, those present are: Harland C. 
Woods, Director, District 3; Ralph B. Wiley, Vice-President, Zone III; Lewis M. Gram, Director, District 7; Daniel V. Terrell, Director, 
District 9; Samuel A. Greeley, Director, District 8; Albert Haertlein, Director, District 2; David L. Erickson, Director, District 16; William 
M. Piatt, Director, District 10; Harry F. Thomson, Director, District 14; Thorndike Saville, Director, District 1; Howard T. Critchlow, Direc- 
tor, District 4; Frederick W. Panhorst, Director, District 13; William R. Glidden, Director, District 6; Shortridge Hardesty, Director, Dis- 


rict | 


Irving V. A Huie, Director, District 1; and Arthur W. Harrington Vice-President Zone I. 


Inner row next to table, from rear; 


Charles W. Bryan, Jr., Director, District 1; John H. Gardiner, Director, District 11; Charles E. Trout, Treasurer; Executive Secretary 


William N. Carey; O.H. Koch, Director, District 15; President, E. M. Hastings. 


Outer row, at right, from rear: 


Past-President J. C. 


Stevens; Gail A. Hathaway, Vice-President, Zone II; Roy W. Crum, Director, District 5; Past-PresidentW.W. Horner; Walden L. Malony, 


Director, District 12. 


with broad powers to establish necessary 
rules and regulations ‘“‘which must change 
with the development of the times.” 

Well written, reasonable laws on stream 
pollution which, he predicted, “will not 
be objected to by industry.” 

Legislation providing for mecessary 
studies which will bring about develop- 
ment of suitable and improved industrial 
lisposal methods. 

Possibilities of Recovery Utilization” 
was the subject of the paper presented by 


= 


Maintenance of Hydroelectric Plants 


Dr. F. W. Mohlman, Director of Labor- 
atories, Sanitary District of Chicago, in 
the symposium. 

Three water and sanitation investiga- 
tors of the U.S. Public Health Service at 
Cincinnati collaborated in preparation of 
another paper, “Disposal Methods for 
Specific Wastes—Synthetic Rubber Plant 
Liquid Wastes Disposal.’’ They are 
Frank E. DeMartini, O. R. Placak, and 
Clarence C. Ruchhoft. (See article, page 
59.) 


Gets Attention of Power Division 
ELWYN KING, Jun. ASCE, New York, N. Y. 


OF MAINTAINING CONCRETE 
ES in temperatures ranging from 
sub-zero were detailed at the 
ision session in a paper by R. 
er, chief civil engineer of the 
California Edison Co. Mr. 
is unable to attend the meet- 
M. G. Salzman, Hydraulic En- 
asco Services, Inc., abstracted 
lor presentation. He stated 
the range in climate and age 
iydroelectric plants discussed 
resentative of conditions to 


which a large number of concrete struc 
tures in the United States and Canada 
are subjected, experience in maintaining 
and repairing them should be of consid 
erable value to engineers who face similar 
problems. He went on to list reasons why 
maintenance may be necessary, and to 
give methods used successfully by the 
Southern California Edison Co. G. E. 
Archibald, also of Ebasco Services, took 
part in the discussion, and a prepared dis 
cussion, by Harvey A. Burt, was read. 
This session was presided over by Ar 


thur T. Larned, chairman of the Power 
Division’s executive committee, whose 
introductory remarks opened the session. 
Mr. Spencer's paper was also preceded by 
that of A. V. Karpov, New York consult- 
ing engineer, whose subject was ‘Power 
and Irrigation in French North Africa 
Morocco, Algeria, and Tunisia.”” The 
population of these three countries is 
confined to a narrow coastal belt and has 
been dependent on irrigation for survival 
since ancient times. Mr. Karpov pointed 
out the large part religion plays in deci 
sions on water projects, owing to the ne 
cessity of centuries for apportioning the 
irrigation water. Government control 
over waters is limited to new water, i.e., 
supplies newly created by dams. The 
greatest technical problems of these 
dams, used for both power and irrigation, 
is that of faulty foundation 
conditions. 

Mr. S. Tschaikowsky, the French Com 
mercial Assistant Attaché in New York, 
discussed Mr. Karpov’s paper and pointed 
out the great need for further develop 
ment to provide the area with the freedom 
from want of the Atlantic Charter. Mr. 
Joseph Lewin discussed some of the con 
struction problems of four of the rock-fil! 
dams, emphasizing the excessive amount 


generally 


of grouting. 
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Soil Mechanics and Foundations Division Discusses 


Earth-Pressure Tests and Bulkheads 


JOSEPH WARD and EMILE HUSAR, Juniors ASCE, New York, N.Y. 


TWO SESSIONS WERE HELD by the Soil 
Mechanics and Foundations Division, one 
on Thursday morning and the other 
Thursday afternoon. Presiding officer 
at both sessions was Frank A. Marston, 
chairman of the Division's executive 
committee. Introductory remarks by 
Rear Admiral William H. Smith, direc- 
tor of planning and design, Bureau of 
Yards and Docks, Navy Department, 
opened the first session, at which three 
papers were presented. 


Gregory P. Tschebotarioff, associate 
professor of civil engineering at Princeton 
University, discussed the large-scale model 
earth-pressure tests on flexible bulkheads 
which he has been conducting under 
the Palmer Stadium at the university. 
The next paper, dealing with special 
features of these earth-pressure tests, 
was prepared by three men connected 
with the Princeton Soil Mechanics Lab- 
oratory: Edward R. Ward, Assoc. M. 
ASCE, research associate, and John R. 
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Waterway Clearances T 
Economics 


ic of Engineering 
roup 


EDWARD COHN, Jun. ASCE, New York, N.Y. 


PRESIDENT TRUMAN WAS CREDITED 
with an assist in facilitating inland navi- 
gation through fairer division of costs of 
supplanting outmoded railroad and high- 
way bridges with modern structures, at 
the Engineering Economics Division 
meeting. With Maj. Charles T. Leeds, 
Los Angeles, Corps of Engineers, retired, 
presiding, the Division heard a sym- 
posium on “Problems of Waterway 
Clearances Involved in the Crossing of a 
Water Traffic Route by a Land Traffic 
Route.” (See articles, page 67.) 

The President's contribution in this 


field, it was brought out, was made while 
he was a senator and sponsored the legis- 
lation which became the Truman-Hobbs 
Act. Papers in the symposium were 
by: Maj. Charles T. Leeds; Lt. Gen. 
Raymond A. Wheeler, Washington, 
D.C., Chief of Engineers, U.S. Army; 
Louis C. Sabin, Cleveland, vice-presi- 
dent, Lake Carriers’ Association; J. H. 
Porter, executive officer, U.S. Engineers, 
St. Louis; and J. B. Akers, Washington, 
D.C., chief engineer, Southern Railroad 
System. Major Leeds outlined the gen- 
eral problem, arising from advances in 

















Aerial Photography Speeds Route Location, Surveying 
and Mapping Symposium Declares 
BROTHER JOSEPH McCABE, Jun. ASCE, New York, N.Y. 


AERIAL PHOTOGRAPHY IS speeding up 
the work of locating routes for the express- 
ways, parkways and other lanes needed to 
relieve postwar traffic congestion, it was 
emphasized at the Surveying and Map- 
ping Division session. 

What's more, this streamlined path- 
finding method is doing the job better, 
relieves men for other technological du- 
ties in these days of manpower shortage, 
and “costs only a fraction’ of what 
ground surveys would cost, it was brought 
out in a symposium over which Prof. 
Philip Kissam, Princeton University, the 
Division executive committee's chairman, 
presided. 

Authors of papers presented in the sym- 
posium on ‘‘Use of Aerial Photography in 
Highway Location in the Northeastern 
States,” were: E. T. Gawkins, deputy 
chief engineer, New York State Depart- 
ment of Public Works, Albany; W. J. 


Cox, Connecticut state highway com- 
missioner, Hartford; Spencer Miller, 
Jr., New Jersey state highway com- 
missioner, Trenton; and Elmer C. 
Houdlette, director, survey division, 
Massachusetts Department of Public 
Works, Boston. (See articles, page 80.) 

Aerial photography for mapping work 
has been used occasionally as far back 
as the early twenties, the speakers de- 
clared, but, they pointed out, it now has 
been developed to a point that prompted 
them to attribute to the practice: 

Reduction of costs of reconnaissance 
surveys from $10 or $12 per acre to about 
$1.25 per acre. 

Easier readability than maps, particu- 
larly useful in condemnation proceedings, 
where laymen juries are concerned. 

Better choice of scenic routes. 

High value as exhibits in damage suits, 
where the before-and-after photos are 














assistants. The third speaker, Harris aid them, 
Epstein, principal designing engineer facts and 
Bureau of Yards and Docks, Navy De. owners at 
partment, presented a paper on the appji. 
cation of test results to bulkhead design, 
At the Thursday afternoon session 
three men from the Navy's Bureay Structu 
Yards and Docks presented papers. L. 4 
Palmer, senior engineer, read a paper on 
“Some Experiences with Soil Types jn PAUL 
Naval Construction.” Captain John 
C. Gebhard, design manager, and Com. 
mander L. C. Coxe, assistant design map. SAVING 
ager, collaborated on the second paper, of steel b 
“Types of Bulkhead Failures and Their way brid, 
Causes."” Discussion of papers presented tively me 
at both sessions terminated the meeting beams ar 
slab, it wi 
= papers p 
river transportation which caused some ae 
bridges to interfere with navigation BB jairman 
General Wheeler told how the govern. sults of a 
ment weighs all considerations in deciding recs at t 
which structures need remodeling or re- WB pichart. 1 
quire replacement, and Messrs. Sabin and notestaie 
Akers presented the problems of the water of Highv 
and land shippers, respectively. Universit 
Consensus was that the Truman-Hobbs research | 
Act, enacted in 1940, and providing for a paper ¢ 
the first time that the federal government Bridges;” 
bear a fair share of the cost of such altera- FRc ociate p 
tions or replacements as it rules necessary, plied mec 
is proving of much assistance in facilitat- on “Comy 
ing arrangements for new and modem Descrit 
bridges. When men and materials are as a desi 
more plentiful, the tempo of such construc- nection b 
tion work is expected to be speeded up, the forms the 
speakers indicated. steel I-be 
Siess em) 
enables b 
important in showing exactly what por- “stiffness 
tions of a property are damaged or de- accomplis 
stroyed during construction. tops of th 
In addition, the symposium speakers JB‘ coner 
declared, pictures are helpful in construc FB CCTete™ 
tion work, since in many cases the loca- slab merel 
tion of gravel and other construction ma- fessor Sic 
terial can be determined from the photo- design an 
graph, without going into the field. Also, nectors, 0 
they said, in some instances soil types flange to 
may be determined from the pictures, so JB ‘ts. 
complete is the inventory of surface fea- - fart 
tures the photos furnish. mort 
Another feature of the method on which J 7) 5" 
emphasis was placed is the fact that the the full sI 
pictures enable the engineer readily to ting the 
determine complete present land utiliza- beaten 1 
tion, such as whether built-up sections are # ,,.. using 
residential or industrial, and the proxi Be gi .og py 
ity of schools, golf courses and cemeteries. Greater 
Elimination of speculation and friction B® carried by 
with land owners whose property may slab thick 
be taken was placed high on the list of placed tr, 
benefits derived through use of aerial MP longitudin 
photography for location of highways 9% ary stress 
Formerly land owners became and re Professc 
mained hostile throughout the survey, trated “ 
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» Tesearch whereas now, with aerial photographs to 
er, Hare [aid (hem, state officials can place all the 
engineer facts and proposals before the property 
Navy De. «pers at the time they are first contacted. 
the apph- 
d design, 
mM Session —e . 
Bureau «: Structural Division Discusses 
ers. L.A Steel Weight Saving 
t paper on 

Types in PAUL OBERLEITNER, Jun. ASCE, 


tain John New York, N. Y. 
and Com- 
Sign man- 
md Paper 
and Their 
presented 
e meeting. 


SAVINGS UP TO 30 percent in the weight 
of steel beams used in concrete-floor high- 
way bridges are made possible by a rela- 
tively new design in which the steel 
beams are interlocked with the concrete 
slab. it was brought out in a series of three 
papers presented before the Structural 
Division session, at which Alfred Hede- 
fine, New York, executive committee 
chairman, presided. The papers are re- 
sults of a research program, still in prog- 


ised some 
avigation. 
e govern- 


n deciding ress, at the University of Illinois. F. E. 
ling or re- Richart, research professor of engineering 
Sabin and materials, presented a paper, “A Review 
the water of Highway Bridge-Floor Research at 


University of Illinois; F. M. Newmark, 
research professor of civil engineering, had 
a paper on “Design of I-Beam Highway 
Bridges;"’ C. P. Siess, special research as- 
sociate professor of theoretical and ap- 
plied mechanics, presented the last paper, 
on “Composite Construction.” 

Describing “composite construction” 
as a design which provides for rigid con- 
nection between the concrete slab which 
forms the roadway of the bridge and the 
steel I-beams on which it rests, Professor 
Siess emphasized that the new design 
enables bridge builders to obtain greater 

stiffness’ in their structures. This is 
accomplished by welding steel clips to the 
tops of the beams and embedding them in 
the concrete as it is poured. In ordinary 


1an-Hobbs 
viding for 
yvernment 
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erials are 
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what por 
red or de 


| speakers ; 
conatre: concrete-loor bridge construction, the 
the loca- slab merely rests on the steel beams. Pro- 
ction ma- fessor Siess discussed in particular the 


design and behavior of various shear con- 
nectors, of which a channel welded with a 
flange to the beam gives best practical re- 
sults. 

In further description, Professor New- 
mark discussed slab and beam design. 
Important features of design are that the 
slab and beam act as a T-beam, making 
the full slab width effective, and permit- 
ting the use of lighter and shallower 
beams. Economies are further realized 
by using a thicker bottom flange, pro- 
duced by the addition of a cover plate. 
Greater proportions of wheel loads are 
carried by the beam with an increase of 
slab thickness. Main reinforcing steel is 
placed transversely to the beams, and 
longitudinal steel is necessary for second- 
ary stress. 

Professor F, E. Richart’s paper illus- 
trated “composite construction” and 


he photo- 
eld. Also 
soil types 
ctures, $0 
irface fea 
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testing procedures involved. The use of 
slides in all papers clearly portrayed 
methods and results of analytical and ex- 
perimental work. Some 36 scale models 
and 200 specimen slabs were tested, neces- 
sitating construction of movable testing 
apparatus around test models. Simple, 
continuous, right, and skew spans were 
tested before and after cracking had oc- 
curred. Results have shown analytical 
design methods to be conservative. 

The results of the research are simpler 
usable design procedures, verified by tests, 
which have been published in a series of 
bulletins by the University of Illinois. 
Upon completion of this program many 
constructive advances will have been 
made to further the increased use of com- 
posite construction. 


Port Terminals Discussed 
at Waterways Session 


DEVOTING ITS ENTIRE session to the 
subject, the Waterways Division dis- 
cussed ‘“‘Port Terminal Functional Re- 
quirements,’’ a paper presented by C. R. 
Denison, port engineer, Port Develop- 
ment Division, U.S. Maritime Commis- 
sion, Washington, D.C. Colonel C. L. 
Hall, New York, chairman of the Divi- 
sion’s executive committee, presided. 





Washington Award Goes 
to Dr. Karl T. Compton 


“FOR PROGRESSIVE ADMINISTRATION of 
engineering education, for leadership in 
research and for advancement of Ameri- 
can industry in technology,’”’ the Wash- 
ington Award for 1947 goes to Dr. Karl 
T. Compton, president of the Massa- 
chusetts Institute of Technology. The 
award will be presented at a dinner at 
the Hotel Continental in Chicago on 
February 26, sponsored by the Western 
Society of Engineers. 

Established in 1916 by John W. AIl- 
vord, of Chicago, the Washington Award 
is administered by the Western Society 
of Engineers on the recommendation of a 
commission representing the Four 
Founder Societies and the Western 
Society of Engineers. Previous recipients 
include Herbert Hoover, Orville Wright, 
Michael Pupin, and Ralph Modjeski. 

Dr. Compton was educated at the 
College of Wooster (Ohio) and at Prince- 
ton University. In 1915, after several 
years on the faculty of Wooster and Reed 
colleges, he became assistant professor 
of physics at Princeton. He was full 
professor from 1919 to 1930, and chair- 
man of the department in 1929 and 1930. 
Since 1930 Dr. Compton has been presi- 
dent of M.I.T. During the war he 


1947 99 
served on the National Defense Research 
Committee. He is the author of more 
than a hundred publications dealing with 
research in photoelasticity, the ionization 
of gases, electric arcs, and other miscel- 
laneous subjects in the field of physics, 
and has received many scientific and 
educational honors. 





Alabama Section Commends 
ASCE Salaries to Officials 


FIRST ACTION IN which a Local Sec- 
tion utilized the new ASCE interim class- 
ification and compensation plan in focus- 
ing employers’ attention on inadequacy 
of civil engineers’ salaries is reported by 
the Alabama Section. The action was 
taken at the Section’s recent two-day 
annual meeting in Mobile, and was based 
upon recommendations made by its own 
committee on classifications and salaries, 
which expressed gratification for the 
plan adopted by the ASCE Board of 
Direction at its Fall Meeting in Kansas 
City in October and reported: ‘For this 
action, the Board of Direction is to be 
commended.” 

Principally, the resolution adopted by 
the Alabama Section calls attention of 
the Governor of Alabama and other state 
officials to the inadequacy of engineers’ 
salaries and recommends an upward ad- 
justment “‘to place them in line with the 
recommendations adopted by the Ameri- 
can Society of Civil Engineers."’ The sal- 
aries recommended by ASCE are virtu- 
ally identical with federal salaries which 
have been in effect throughout the coun- 
try since July 1, 1946. 

Another action taken by the Alabama 
Section touching on public affairs was the 
adoption of a resolution decrying previ- 
ously allotted amounts for inventory of 
mineral and water resources as “‘inade- 
quate to carry on such investigations’’ 
and requesting the Legislature of the 
State of Alabama to appropriate, and the 
Governor to approve, “the amount of 
$15,000 recommended by the State Ge- 
ologist as necessary.” 

The following officers and directors 
were elected for 1947: ]. F. Tribble, presi- 
dent; Walter Schielke, Ist vice-presi- 
dent, Philip Davis, 2nd vice-president; 
A. N. Beck, secretary-treasurer, and T. F. 
Hobart, S. J. Cumming, J. H. Mayer, Col. 
D. H. Barger, and Harry Myers, direc- 
tors. 

Addresses by Col. H. I. Collins, U.S. 
Engineer Department, and J. T. Ewin, 
who discussed the Port of Mobile, were 
followed by presentation of a life mem- 
bership to Nicholas H. Holmes. Included 
on the program were a water works in- 
spection trip and a harbor trip aboard 
the State Docks boat, Dixte. 
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Student Chapters Hold New York Conference 


FRANK DELVERS 
Chairman, Metropolitan Conference of 
Student Chapters 


DELEGATES FROM STUDENT CHAPTERS 
from Maine to Virginia and from as far 
west as Pittsburgh, took part in the New 
York Conference of Student Chapters 
held January 15, during the Society's 
Annual Meeting. Highlighting the confer- 
ence was a specially arranged session on 
Wednesday afternoon for and by stu- 
dents. -Hosts for the occasion were the 
eight Chapters forming the Metropolitan 
Conference of Student Chapters. 

At the afternoon session, welcoming re- 
marks were addressed to the group by 
Francis P. Scheffner, chairman of the 
committee arranging the conference, and 
Frank Delvers, chairman of the Metro- 
politan Conference. The incoming presi- 
dent of ASCE, Edgar M. Hastings, who 
was at one time chairman of the ASCE 
Committee on Student Chapters, dem- 
onstrated his vital interest in students 
and their affairs in his brief address to the 
assembly. Following the President's 
talk, the present chairman of the Student 
Chapter Committee, Col. R. A. Marr, Jr., 
told the group about the rapidly expand- 
ing activities of ASCE Student Chapters 
and outlined some helpful suggestions for 


improving Chapters’ programs. 

Expression of engineering ideas is too 
often given little attencion by engineers 
in their training program, according to 
Donald D. King, editor of Civi. ENc1- 
NEERING. In his address tothe group Mr. 
King discussed ways and means for im- 
proving the effectiveness of engineers in 
their contacts with the public. Clarity in 
writing and speaking were held to be 
basic essentials. 

Later in the program, Dr. John J. 
Theobald, dean of administration at the 
College of the City of New York, ana- 
lyzed the relationship and difference be- 
tween “Engineering, and Applied 
Science.” 

A profitable exchange of experiences 
among delegates from various Chapters 
occupied the remainder of the afternoon. 
A surprise of the program was the pre- 
sentation to President Hastings, by mem- 
bers of the VMI Student Chapter, of an 
etching showing a part of the campus of 
Virginia Military Institute. This gift 
was given in recognition of Mr. Hastings’ 
active interest in Student Chapter 
work. 





ASCE Division Committee Expands Opportunities for 
Construction Engineering Education 


TO ENCOURAGE THE TRAINING of 
students in construction engineering, the 
ASCE Construction Division's Commit- 
tee on Construction Engineering Educa- 
tion has two main objectives. As stated 
in its progress report of November 7, 1946, 
they are: 


l. To encourage several colleges of en- 
gineering, advantageously located near 
large centers of population, to offer op- 
tional programs of integrated courses 
that emphasize the fundamental aspects 
of construction engineering. 

2. To encourage all other colleges of 
engineering to introduce one or more 
courses pertaining particularly to con- 
struction as electives, or as required 
courses, in their architectural and civil 
engineering curricula. 


In pursuing the first of these objectives 
the committee has selected three col- 
leges—Stanford University in the San 
Francisco region, Columbia in the New 
York region, and the University of Illi- 
nois in the Chicago region. Stanford is 


offering an optional program in construc- 
tion engineering which terminates with 
the senior year in civil engineering. The 


Department of Civil Engineering of Col- 
umbia University is giving serious and 
favorable consideration to the formula- 
tion of a fifth-year program which will 
include appropriate fundamental courses 
and a thesis on some phase of construc- 
tion. The situation at the University of 
Illinois is not as far advanced although 
the authorities there are interested. 

The Committee’s aim is to join with 
the institution in a planned cooperative 
effort to encourage associations of con- 
tractors, equipment manufacturers, and 
other interested agencies to provide 
funds and other assistance for the sup- 
port of the new optional programs in con- 
struction engineering. Forms of assist- 
ance that may be supplied under this 
plan have been classified and are included 
in the committee’s report to the Con- 
struction Division. 

The committee’s second general ob- 
jective will involve making a survey of 
the opinions of interested and experienced 
engineers—largely as represented by the 
membership of ASCE’s Construction 
Division—regarding the subject matter 
to be incorporated in courses on con- 
struction engineering. In this connection 
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the report by the ASCE Committee o, 
Engineering Education, cooperating wit) 
the Cooperative Committee on Civil Bp. 
gineering Education of the America 
Society for Engineering Education, pub. 
lished in the March 1946 ASCE Pxo. 
CEEDINGS, is of interest. This repor, 
showed that among the civil engineering 
subjects being offered in colleges, Cop. 
struction Engineering (Estimates ang 
Costs; Planning and Plant Management) 
was rated as of great importance in (4 
of moderate importance in 286, and 9 
little importance in only 54, of the 1.) 
questionnaires returned. 

In 1940, nearly one-third of the oj. 
leges of engineering were offering one 
more courses pertaining to construction— 
most of them relatively recent and in , 
state of flux. Since that time many re. 
visions ia prewar engineering courses have 
been brought about by the war training 
programs, depletion and rebuilding of 
instructional staffs, reduced technical 
courses in wumnaergraduate curricula, 
planned fifth-year programs, large regis 
trations, etc. 

The new program at Stanford consists 
of the addition of a construction engi. 
neering option in the civil engineering cur. 
riculum. This is an undergraduate pro- 
gram set up to fill the needs of the student 
who plans to enter the construction in. 
dustry as a member of a contractor's or. 
ganization. The new program varies 
from the normal civil engineering curricu- 
lum in that some courses have been 
shortened or eliminated and the follow- 
ing have been added: 


1. Construction Estimates and Costs 

2. Construction Equipment and 
Methods 

3. Industrial Organization and Man- 


agement 
4. Business Law 
5. Industrial Relations 


The first two of these courses are new, 
and the others already are included in the 
curricula of other departments in the 
university. The construction option was 
made available to students registering 
for the 1946 fall term. 

In cooperation with Winfield Arata, 
Assoc. M. ASCE, director of the North- 
ern California Chapter of the Associated 
General Contractors of America, arrange 
ments were made for students to work for 
several large contractors last summer. 
Similar opportunities for student em- 
ployment are expected to be available 
next summer. An agreement was reached 
with the vice-president of the Laborer’s 
Union in San Francisco which allows 
students to work on jobs under the juris 
diction of the union merely by payig 
union dues, but without being required to 
join the union or pay the initiation fee. 
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Tennessee Walley Engineer 


| ooks at “The Year Ahead” 


\MPLE OF the increasing interest 
inifested by ASCE Local Sec- 
Society affairs and the profes- 
ivancement of members, in addi- 
their technical improvement, is 
ed in the January issue of the 
Valley Engineer, publication of 
nnessee Valley Section. 
leading article, an editorial, looks at 
rhe Year Ahead,”’ and states in part: 
fo engineers, 1947 should greatly 
ify the issue of professional status both 
for emplovers and employees. On the 
«+ Coast and at scattered other loca- 
ns throughout the country, unions 
-ve struck construction projects because 
mplove rs refused to require engineers to 
ecome members of a trades union. Em- 
lovee engineers are threatened with the 
ioee of their means of livelihood unless 
they join unions instead of having the 
right of collective bargaining through or- 
rations of their own choosing. The 
\merican Society of Civil Engineers 
igh its Committee on Employment 
Conditions is seeking an amendment to 
the Wagner Act that will recognize and 
safeguard the professional character of 
engineers. These crucial issues are para- 
unt in the future of engineering in this 
untrv, and 1947 should see them 
rought to a settlement. 
Within our American Society itself, 
there are matters to be decided that will 
hape the future of the Society. Chief 
:mong these is that of raising dues to keep 
nace with the costs for carrying on Society 
iffairs in a manner in keeping with the 
current activities that a virile organiza- 
n should be undertaking. President 
Horner talked about this in Chattanooga 
ur Annual Meeting. Local Section 
pinions will largely decide whether the 
increase is to be made so that the Society 
may go forward or whether it shall be de- 
nied, with almost certain retrogression of 
the Socie ly. 
Generally speaking, the engineer has 
been prone to be indifferent to world af- 
fairs and to matters of community inter- 


the i¢ 


\ 
i < 


os 


est. In the past, he has coasted along and 


has gotten by. But it is doubtful if he 
an do this in the future. Certainly he 
t for he is inescapably involved 

izen, aS a person, in the answers 


that are worked out, for example, for 
the control of atomic energy, for world 


isarmament, for industrial peace be- 


tween capttal and labor, for a formula 


ll prevent disastrous disruption of 
ition’s business by labor troubles. 

sineers, including the members of 

he Tennessee Valley Section, have a self. 

h interest during 1947 in being alert to 

problems which concern their wel- 


lare and that of their families and their 


They have an obligation to so- 
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ciety to participate not only as engineers 
but as citizens in shaping the solutions 
of those problems upon which the future 
of mankind depends. Is it too much to 
hope that the engineer will not be found 
wanting in this critical situation in his 
duty as a citizen of the world?”’ 





W. D. Shannon Succeeds 
McNew as Vice-President 


IN ACCORDANCE WITH a constitutional 
provision, which stipulates that a 
vacancy in the office of Vice-President 
shall be filled by the senior Director from 
the same Zone, W. D. Shannon will 
complete the unex- 
pired term of ASCE 
Vice-President J. T. 
L. McNew, who died 
on December 21. 

In Mr. Shannon's 
early career, he was 
construction superin- 
tendent on several 
California projects, 
including the Big 
Creek and Caribou 
hydroelectric projects 
and the Snow Moun- 
tain Water and Power Co.'s project. 
From 1923 to 1932 he served as project 
manager on a series of large jobs—among 
them the Baker River hydroelectric proj- 
ect, the Shuffleton steam plant, the Rock 
Island hydroelectric project, some 300 
miles of high-voltage transmission lines, 
in addition to a number of primary sub- 
stations. 

Since 1932 Mr. Shannon has been 
engaged in private engineering and 
property management in Seattle. In 
August 1941 he organized the offices of 
the War Production Board in the North- 
west, and he served as district manager 
until February 1943. 

Elected an Associate Member of the 
Society in 1911 and Member in 1918, 
Mr. Shannon was completing a three- 
year term as ASCE Director from District 
12 at the time of Vice-President McNew’s 
death. 

Also he has served on the Society’s 
National Construction Division Com- 
mittee and on the Columbia University 
Scholarship Committee. He has been 
vice-president and president (1942) of 
the Seattle Section, and for three years 
was chairman of the local membership 
committee. 

Mr. Shannon’s interest in civic affairs 
and good government is attested by the 
fact that, in the November 1946 elections, 
he was a successful candidate for election 
to the Washington State Legislature 
from the forty-third district, defeating 
his opponent by more than two to one. 


W. D. Shannon 
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Ladies Edit December 


“Tennessee Valley Engineer” 


COGNIZANCE OF “the woman behind the 
engineer” is taken by the Tennessee Valley 
Engineer in its December issue, which was 
written and edited entirely by the ladies 
of the Tennessee Valley Section. 

Contributions range from Ethel Kel- 
logg Wiersema’s highly provocative edi- 
torial, calling on engineers for increased 
and more effectual participation in na- 
tional and international affairs, to gay 
reminiscences on ‘Life as an Engineer's 
Wife” by Mrs. W. G. Stromquist. Mrs. 
Wiersema strikes the keynote of the issue 
with the comment, “. . .I believe with 
Pierre Van Passen that ‘Earth Could Be 
Fair’—but I believe it could be fairer 
faster if the engineer, while going on bril- 
liantly in the technical field, would 
break sharply with the tradition which 
has chained him to the slide rule and the 
blueprint, and more freely lend his able 
intellect to the wide, deeply challenging 
problems of our time.” 

There are thoughtful articles on women 
in the engineering field by Martha Glaser 
and Jean Glaser, of the TVA staff, in addi- 
tion to a “President’s Wife’s Column’’ by 
Mrs. W. F. Moehlman, pinch-hitting for 
her husband. 

Heading the all-woman staff was Claire 
Bennett, who is regularly associate editor 
of the magazine. Miss Bennett is engi- 
neeering aide in the Hydraulic Data Divi- 
sion of the TVA. 





Los Angeles Yearbook 
Boosts Membership 


WITH A TOTAL of 1,360 members, of 
whom 839 are subscribing, Los Angeles is 
now second only to the Metropolitan Sec- 
tion in size. A record 15 percent increase 
in subscribing members for 1946 is cred- 
ited to the work of the Junior Forum 
Committee, which prepared the Section’s 
yearbook. 

In June 1946 a yearbook questionnaire 
was mailed to all ASCE members in the 
Section’s area. The same questionnaire 
was sent to subscribing and non-sub- 
scribing members alike, but each non- 
subscribing member was also sent a ‘ ec- 
tion membership application form, and a 
letter inviting him to join the Section. 
Among the advantages of subscribing 
membership mentioned in this letter was 
that of receiving the Section yearbook, in 
which the new member would be listed 
along with all the other subscribing 
members. Of the 630 non-subscribing 
members thus approached, 110 responded 
by applying for Section membership. 

The yearbook, which carries in compact 
form much information of value to engi- 
neers in the Los Angeles area, was printed 
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in October and distributed to the sub- 
scribing membership in November. Mem- 
bers of the Junior Forum Committee have 
received many compliments on the book, 
and the Section is considering the possi- 
bility of issuing it yearly to make it a 
“Who's Who in Civil Engineering in 
Southern California.” 





World Engineering 
Conference Organized 


New Impetus TO the formation of a 
permanent World Engineering Confer- 
ence (WEC) was given at a recent meet- 
ing in Paris, in which engineers from many 
countries participated. Thirteen engi- 
neers from the United States, who were in 
Paris attending a meeting of the Inter- 
national Technical Congress, constituted 
themselves unofficial representatives of 
the engineers of this country. Total at- 
tendance was about 1,200. Col. C. E. 
Davies, secretary of the ASME and a 
member of Engineers Joimt Council, who 
was in Paris as ASME delegate to the 
International Technical Congress, acted 
as EJC representative in the planning for 
the new world engineering organization. 
EJC has requested its five constituent so- 
cieties to participate in WEC (see Crvm 
ENGINEERING, January 1947, page 54). 

The general purpose of WEC is to en 
courage international contact and coop- 
eration among the engineers of the world. 
Through the operation of WEC, a way 
is provided on a world-wide basis for en 
gineers continually to explore ways of 
helping one another contribute to the 
progress of mankind. 

Fenton B. Turck, of New York City, a 
member of ASME and of the EJC Com- 
mittee on International Relations, was 
appointed by the United States represent- 
atives at the Paris organization meeting to 
represent the United States on the Coun- 
cil or Engineering Board of WEC, until 
formal American organization and ap- 
pointments can be brought about. In 
reporting to Engineers Joint Council on 
the formation of WEC, Mr. Turck said, 
‘American engineering must be fed from 
without as well as from within. By cou- 
pling importation of foreign accomplish- 
ments with liberal exporting of our own 
ideas and techniques, the engineering 
profession throughout the world will ben- 
efit. And the benefits will not be con- 
fined to areas outside the United States.” 

WEC has political as well as economic 
aspects which, Mr. Turck asserts, make 
that organization doubly deserving of 
support by American engineers. In this 
connection he reported, ““WEC is a step 
in the right direction and a longer step 
than any taken in 25 years of intermittent 
progress toward the formation of such an 
organization. For this reason alone, 


WEC is deserving of support and inter- 


est all along the line, both within Ameri- 
can engineering societies and in relations 
between American engineers and their 
foreign associates. Any expression of 
American interest will be reciprocated 
twofold from abroad, where American 
confidence and American leadership are 
regarded more highly than anyone who 
has not been abroad recently can realize. 
Increasing consolidation of engineers in 
the United States and better relations 
between American and foreign engineer- 
ing societies will be the evidence our 
colleagues in Europe and Asia are looking 
for.”’ 

In his report of December 30, 1946, to 
E)JC, Mr. Turck emphasized that the 





Col. C. E. Davies 


Fenton B. Turck 


somewhat tentative organization de- 
veloped at Paris would not necessarily 
represent WEC in its final form. He 
stated, however, that “the formation of 
the World Engineering Conference is evi- 
dence of the desire of engineers to perpetu- 
ate the advances of world cooperation 
of the engineering profession. The spirit 
rather than the form of organization 
justifies support of every engineer 
throughout the country.” 





Society Sponsors New 
Foundations Standard 


UNDER THE SPONSORSHIP of ASCE, a 
sectional committee of the American 
Standards Association has been preparing 
a proposed standard on ‘‘Excavations and 
Foundations, A56."" This covers ex- 
cavations, shoring, underpinning, bor- 
ings, tests and bearing values of soils, 
footings, retaining walls, piles, and 
foundation piers. 

This standard has now been acted 
on and formally accepted by the 
Society. Next, it will receive final 
action by ASA and will then be issued 
as an American Standard in printed form. 
Information about the proposed standard 
may be obtained by interested engineers 
from the ASA, 70 East 45th Street, New 
York 17, N.Y. 

Many prominent engineers, most of 
them members of ASCE, have cooperated 
in the preparation of this standard. 
Chairman cf the ASA Sectional Commit- 
tee A56 is William H. Mueser, M. ASCE, 
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New York consulting engineer. Together 
with H. Englander and Lazarus Whit, 
he represents ASCE on the committee | 
Representatives of other national ¢. 
ganizations cooperating in the work jp. 
clude the following members of ASCpR. 


R. R. Zipprodt—American Concrete Institute 

Stephen F. Voorhees—American Institute of Archi. 
tects 

Ole Singstad—American Institute of Consujp) 
Engineers * 

F. E. Fahy—American Iron & Steel Institute 

W. S. Housel—American Society for Testing Mate. 
rials 

Ralph H. Mann—American Wood-Preseryery 
Association 

Edward P. Palmer—Associated General Contra. 
tors of America, Inc 

C. A. Hogentogler—FWA, Public Roads Adminis 
tration 

Frank H. Alcott and F. J. Hanrahan (aj; )~ 
National Lumber Manufacturers Assoc. 

A. J. Boase (alt.)—-Portland Cement Associatics 

Edward W. Roemer—New England Building 0. 
ficials Conference 

Harry GQ Plummer—Structural Clay Produc 
Institute 

Carl A. Trexel—U.S. Navy Department, Burea, 
of Yards and Docks 

Col. B. C. Dunn——-U.S. War Department 


Members at Jarge, all members of ASCE 
are the following: Donald M. Burmister 
A. Cassagrande, Glennon Gilboy, W. ¢ 
Huntington, William P. Kimball, D. p 
Krynine, G. Tschebotarioff, and D. ¢ 
Baillie, Jr. 





Tellers Canvass Final 


Ballot for Officers 


January 8, 1947 


To the Ninety-Fourth Annual Meeting 
American Society of Civil Engineers 


The tellers appointed to canvass the 
Ballot for Officers of the Society for 1947 
report as follows: 


For President: 
Edgar Morton Hastings . . . 5,263 
Dn: 6 occa Sees 5 
SEE ° ani. a. + ¥ene. we eee 12 


For Vice-Presidents: 
Zone II 
Gail Abner Hathaway .. . . 5,204 
a ee lb 
a es See 31 


Zone Ill 
Ralph Benjamin Wiley. . 5,245 
Scattering sal keene ) 
Sa. 20 4- oll ees 30 


For Directors: 
District 3 
Harland Clark Woods ... . 52” 
Scattering Pmt gen 
EE -= 40 oe "aetna 4 ol 
District 5 
Roy Winchester Crum... . 5,24 
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es 6 6 36 eee de 
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trict 7 
Lewis Merritt Gram 5,242 
Scattering 2 
Blank 36 
trict S 
Samuel Arnold Greeley 5,247 
Scattering » “6 OF Re Mabe l 
Blank 32 
District Vf] 
Daniel Voiers Terrell 5.246 
Seattermmg ... -« 0 
Blank . . 2 ss a 34 
} strict 12 
Walden LeRoy Malony. . . §,244 
Scattering .. . ‘ - 0 
Distrect 16 
David Leonard Erickson 5,239 
Scattering ’ : 4 3 
Blank < itie <a es + is 38 
Ballots canvassed 5,280 
Ballots withheld from canvass: 
From members in arrears of 
dues ~ an as 0 
Without signature .... O 
Total withheld . . . O 
Total number of ballots received . 5,280 


Respectfully submitted, 
GeorGeE L. FREEMAN, Chairman 
Grorce T. Gr_man, Vice Chairman 


H. F. Hormann 
J. A. Lenecek 


Hyman H. Cashdan 


4 


\. Cortland 


William H. Dieck J. D. Parsons 

Michael E. Fiore E. L. Pavlo 

F. V. Haves N. D. Richardson 
Tellers 





EJC Report Is Featured 


in Northeastern Journal 


\ REPORT ON Engineers Joint Council, 


nade by a special committee to the 
Northeastern Section of ASCE, was con- 
densed and featured on the front page of 
the Journal of the Engineering Societies 


of New England in its December 23 issue. 

(he report, by Arthur L. Shaw, Fred- 
erie N. Weaver, and Stanley M. Dore, 
s became available in condensed form 
members of all the societies comprising 
the organization. The ASCE committee 


was appointed by the Northeastern Sec- 
i some time ago to make a special 
Study and report on EJC. All Local 
sections of ASCE were urged to make 
similar studies in an effort to bring EJC 
ind its activities to the attention of indi- 


members throughout the coun- 
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Meetings of Board of Direction, January 13, 14, 16, 1947 


Digest of Principal Actions 


Annual Report 

Tue Boarp or Drrecrion approved 
the Annual Report prepared by the 
Executive Secretary for the fiscal and 
calendar year 1946. Among many items 
of interest, the report showed that of the 
$567,553 received for Society activities 
during the 1946 fiscal year, $327,493, or 
57.7 percent of total receipts, was supplied 
through membership dues. Total expendi- 
ture for the year was $566,891. Mem- 
bership in the Society on December 31, 
1946, was 21,245. 

Two Amendments to Constitution Proposed 

The Executive Secretary was directed 
to prepare a form of petition and a state- 
ment to facilitate the development of pe- 
titions looking to the authorization of bal- 
loting the corporate membership on two 
amendments to the Society’s Constitu- 
tion. One amendment would give Juniors 
the right to vote and the other would au- 
thorize an increase in annual dues. The 
increase proposed is $5.00 for Corporate 
Members and Affiliates and $2.50 for 
Juniors. 

The complex and long considered prob- 
lem of basic changes in membership 
grades, in membership qualifications, in 
names of the grades and other relevant 
matters is being held in abeyance await 
ing a ballot on the question of voting privi- 
leges for Juniors. 


Action on Membership Grades Postponed 

For the past two years or more, the 
Committee on Membership Grades has 
had under consideration many proposals 
for changes in membership grades; quali- 
fications for the several present grades; 
changes in the designation of these grades; 
addition of other grades; and other mat- 
ters pertinent to this complex subject. 
The Committee plans soon to submit a 
questionnaire to the entire Society mem- 
bership for the purpose of obtaining opin- 
ion on all membership grade questions. 
Tabulation of the results of this question- 
naire will indicate to the Board the con- 
stitutional amendments, if any, which the 
members in all grades wish to have placed 
to ballot. If, in the meantime, the pres- 
ently considered amendment to give 
Juniors the vote passes, Juniors will then 
be authorized to vote on all future con- 
stitutional amendments, including this 
broad question of overall changes in 
membership grades, titles and qualifica- 
tions. 


Conference on Engineering Education 
Under the leadership of the late Vice- 
President McNew, an exploratory con- 
ference was called to cover the subject of 
engineering education and related mat- 


ters. Clarence L. Eckel, chairman of the 
Committee on Engineering Education, 
was elected chairman of the conference, 
on which were represented his committee 
and representatives of the following listed 
Society committees and other organiza- 
tions: Employment Conditions, Student 
Chapters, Juniors, Engineers’ Council for 
Professional Development, and American 
Society for Engineering Education. Rep- 
resentatives of the ASCE headquarters 
staff also took part in the conference. 

The objective of the conference was to 
explore ways and means for better coop- 
eration among the committees and organ- 
izations engaged in the matters of educa- 
tion and welfare of young men in engi- 
neering—before they enter the university, 
during university schooling, and for sev- 
eral years after graduation. The confer 
ence developed a number of definite rec- 
ommendations which will go before the 
Board for action at its April meeting. 
Committee on Employment Conditions 

This committee reported marked prog- 
ress regarding Society efforts to obtain 
changes in national legislation along the 
lines of the three fundamental principles 
adopted by the Board of Direction. (See 
Civi_ ENGINEERING for November 1946, 
page 511.) It was reported also that 
EJC recently adopted the ASCE “three 
fundamentals” and has requested each 
member society of EJC to appoint a dele 
gate to serve with E. L. Chandler, East- 
ern Kepresentative of ASCE, of Washing- 
ton, D.C., on a special panel for the fur- 
therance of remedial labor legislation af- 
fecting the engineering profession. 

A pplication Procedures 

The move toward simplification of ap- 
plication procedures, launched at the 
October 1946 meeting, was advanced by 
the completion of a special committee. 
The committee appointed is composed of 
Vice-President A. W. Harrington, chair 
man, H. T. Critchlow, I. V. A. Huie, J. H. 
Allen, B. L. Bigwood, Dean G. Edwards 
and William N. Carey. 

War Department Survey 

Following a request by Col. James L. 
Walsh, through Engineers Joint Council, 
the Board of Direction agreed, singly or 
jointly with other EJC societies, and 
without commitment as to any appropria- 
tion at this time, to cooperate with the 
War Department in a survey of special 
skills and qualifications of civil engineers. 


Steel Joist Standard Adopted 

Upon recommendation of the Executive 
Committee of the Structural Division of 
ASCE, the Board approved adoption by 
American Standards Association of a new 
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standard on building code requirements 
for steel joist construction. This stand- 
ard has been under consideration for more 
than a year by ASA Committee A-57. 
Increase in ECPD Allotment 

An increase was approved in the 
amount of $225 in the ASCE allotment to 
Engineers’ Council for Professional De- 
velopment (ECPD), making the total al- 
lotment by ASCE to ECPD for the fiscal 
year $1,925. 

The Board also went on record against 
a proposed ECPD program to raise a 
$250,000 endowment fund through a cam- 
paign of personal solicitation. 


Committee on National Affairs 

Malcolm Pirnie, I. V. A. Huie, and R. 
B. Brooks were appointed as a Committee 
on National Affairs. It will advise and 
guide the Society in activities regarding 
all national legislation concerned directly 
with the welfare of the profession. 


Committee on Municipal Procedures 


ASCE will sponsor the formation of a 
joint committee to act with the American 
Institute of Consulting Engineers, the 
American Municipal Association and 
other similar organizations. It is hoped 
that from the deliberations of such a com- 
mittee, recommendations can be devel- 
oped toward satisfactory procedures for 
the engagement of engineering consult- 
ants by units of local government. 


Control of Budgets of Technical Divisions 


The Committee on Division Activities 
was given supervisory control of funds 
budgeted by the Board of Direction for 
the activities of the 13 Technical Divi- 
sions of the Society. 

ASCE Participation in World Congress 

On request of Engineers Joint Council, 
the Board authorized the President to ap- 
point an ASCE delegate to a National 
Commission to be formed by delegates 
from all competent engineering bodies in 
the United States. (See page 102.) 
This action indicates a willingness on the 
part of ASCE for limited participation, 
for the present, in the activities of the 
World Engineering Congress formed in 
Paris last September. 


| alley Authorities 

The question of ASCE’s position on 
the creation of future “valley authorities” 
formed on the general pattern of TVA 
was brought before the Board. The 
matter was deferred and ordered placed 
on the agenda for the April 1947 meeting. 


Committee on Publications 

Review of technical papers for Pro- 
CEEDINGS is now about abreast of the 
supply, the Committee on Publications 
reported. The appointment of a new as- 
sistant to the editor of PROCEEDINGS 
was announced. He is H. P. Orland, 





Jun. ASCE, of Little Neck, N.Y. Paper 
for publishing the 1946 volume of TRANS- 
ACTIONS finally has been obtained, but at 
a price about three times greater than for 
the last previous purchase. Paper and 
printing of Society publications cost about 
one-third more per page than a year ago, 
thus adding another burden of many 
thousands of dollars on the funds of the 
Society for this essential service. 
Committee on Salaries 


The Committee reported progress on 
further development of its report to sup- 
plement the interim report published 
in Crvi. ENGINEERING for November 
1946, page 510. A special task, newly 
assigned to the Committee, relates to 
salaries of engineering teachers in colleges 
and universities. 

Akron Section Authorised 

On request of members in and near 
Akron, Ohio, and with the consent of 
other existing Sections affected, the Board 
authorized the formation of a new Section 
to be known as the Akron Section. When 
this Section is organized, the total number 
of ASCE Sections will be 66. 


Special Budget Committee 

The Board approved the formation of 
a special committee to review the matter 
of preparation of the Society’s Annual 
Budget and related matters. The com- 
mittee authorization excludes members 
of the Society’s Executive Committee. 


Society Committees 

Executive CommiTTee: E. M. Hast- 
ings, Chairman; C. W. Bryan, Vice- 
Chairman; W. W. Horner, J. C. Stevens, 
A. W. Harrington, Gail A. Hathaway. 

CoMMITTEE ON HONORARY MEMBER. 
sup: E. M. Hastings, Chairman; J. C. 
Stevens, Vice-Chairman; W. W. Horner, 
W. D. Shannon, A. W. Harrington, Ralph 
B. Wiley, Gail A. Hathaway. 

COMMITTEE ON DISTRICTS AND ZONES: 
A. W. Harrington, Chairman; Ralph B. 
Wiley, Vice-Chairman; W. D. Shannon, 
Gail A. Hathaway. 

COMMITTEE ON PROFESSIONAL CON- 
puct: Thorndike Saville, Chairman; 
F. W. Panhorst, Vice-Chairman; Albert 
Haertlein, H. C. Woods, S. A. Greeley. 

COMMITTEE ON PUBLICATIONS: Harry 
F. Thomson, Chairman; Shortridge Hard- 
esty, Vice-Chairman; John H. Gardiner, 
William M. Piatt, Roy W. Crum. 

COMMITTEE ON MEMBERSHIP QUALIFI- 
cations: H. T. Critchlow, Chairman; 
Albert Haertlein, Vice-Chairman; O. H. 
Koch, W. R. Glidden, L. M. Gram, W. L. 
Malony, D. L. Erickson. 

ComMMITTEE ON Drtvision ACTIVITIES: 
A. W. Harrington, Chairman; Ralph B. 
Wiley, Vice-Chairman; Harry F. Thom- 
son, Shortridge Hardesty. 

Committee ON Society RELATIONS: 
I. V. A. Huie, Chairman; Roy W. Crum, 
Vice-Chairman; C. W. Bryan, Jr. gig 
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COMMITTEE ON MEETINGS: A. WV. Hy. 
rington, Chairman; Ralph B. Wie, 
Vice-Chairman; W. D. Shannon, Gail \ 
Hathaway. 

COMMITTEE ON RETIREMENT Sysrpy. 
I. V. A. Huie, Chairman; William } 
Shea, C. E. Beam. : 

CoMMITTEE ON SECURITIES: Georg 
W. Burpee, Chairman; R. R. Rumer, 
Vice-Chairman; E. M. Van Norden, © 

COMMITTEE ON MEMBERSHIP Grapes. 
Dean G. Edwards, Chairman; Y. 7 
Boughton, Vice-Chairman; R. L. Py. 
shay, J. M. Kennedy, Albert Haertleiy 
Contact Member. 

COMMITTEE ON RESEARCH: B. 4 
Bakhmeteff, Chairman; Thorndike Say. 
ille, Vice-Chairman; F. A. Marston, 4 
E. Cummings, W. M. Wilson, G. R. Rich 
Roy W. Crum, Contact Member. 

COMMITTEE ON LOCAL SECTIONS: & 
M. Angas, Chairman; J. B. Babcock, 34 
Vice-Chairman; Fred C. Scobey, Joh 
H. Porter, H. C. Woods, Contact Member 

COMMITTEE ON JuNTORS: T. M. Lowe 
Chairman; Edmund Wilkes, Jr., Vie. 
Chairman; E. E. Lustbader, D. W. Go. 
dat, John H. Gardiner, Contact Member. 

COMMITTEE ON STUDENT CHAPTERS: 
G. B. Earnest, Chairman; E. A. Gram. 
storff, Vice-Chairman; C. P. Hazelet, 
F. B. Laverty, R. A. Marr, O. H. Koch, 
Contact Member. 

COMMITTEE ON ENGINEERING Epvci. 
TION. H. E. Wessman, Chairman; C. A. 
Mockmore, Vice-Chairman; W. J. Ar 
mento, Hale Sutherland, D. V. Terrell 
Contact Member. 

COMMITTEE ON REGISTRATION oF Ey. 
civgers: G. M. Shepard, Chairman; 
H. T. Person, Vice-Chairman; T. K. Le. 
garé, Leo Odom, Albert Haertlein, Cov. 
tact Member. 

COMMITTEE ON PRIVATE ENGINEERING 
Practice: C. A. Emerson, Chairman; 
A. J. Ryan, Vice-Chairman; John Cur- 
ningham, R. N. Bergendoff, H. H. Alles, 
William M. Piatt, Contact Member. 

COMMITTEE ON SALartes: A. M. Raw, 
Chairman; S. B. Lilly, Vice-Chairman, 
Paul Weir, C. H. Mottier, Gail A. Hath 
way, Contact Member. 

COMMITTEE ON EMPLOYMENT CONDI 
tions: Gail A. Hathaway, Chairman ant 
Contact Member; C. W. Bryan, Jr., 11 
Chairman; C. D. Bowser, S. S. Grees, 
Ernest Whitlock, H. M. Hill. 

COMMITTEE ON NATIONAL AFFAIRS 
Malcolm Pirnie, Chairman; I. V. 4 
Huie, Vice-Chairman; R. B. Brooks. 

ComMITTEE ON ENCROACHMENT: R. J. 
Tipton, Chairman; J. C. Stevens, Vice 
Chairman; W. P. Creager, W. A. Smith, 
Harrison P. Eddy, Jr. 

Committee ON Bupcet: George 
Burpee, Chairman; Roy W. Crum, I. \. 
A. Huie. * 

CoMMITTEE ON INTERNATIONAL REL‘ 
TIONS—EJC: Thorndike Saville. 
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Coming Events 

Central Ohio— Dinner meeting at the 

‘ttenden Hotel, Columbus, February 
» p.m. 


Cl 
Cincinnati— Meeting in the Engineer- 
‘ne Society Building, Cincinnati, Febru- 
itS p.m. Annual joint meeting 
ll societies in the Technical and 
ientific Societies Council, February 
at 8p.m. David Sarnoff, president 

f RCA, will be the speaker. 


Dayton—Luncheon meeting at the 

Engineers’ club of Dayton, February 17, 
15 p.m 

District of Columbia— Business meet- 

e in the Cosmos Club Auditorium, 


Washington, D.C., February 18, at 


Florida— Dinner meeting at the Semi- 
le Hotel, Jacksonville, February 13, 


n 


Los Angeles—Dinner meeting at the 
s Angeles Athletic Club, Los Angeles, 
ruary 12, at 6:30 p.m. 


Metropolitan— Meeting in the Engi- 
neering Societies Building, New York, 
February 19, at 8 p.m. 

Nashville—Dinner meeting at Mock- 
ers Restaurant, Nashville, February 6, 
t 6 p.m 


Northwestern—Dinner meeting at 
the Campus Club, University of Min- 
ota, Minneapolis, February 3, at 
( p.m. There will be a discussion on 


EJC 


Philadelphia—Annual social meeting 
at the Engineers’ Club, February 15. 
Reception at 6 p.m.; dinner at 7 p.m. 


Sacramento—Regular luncheon meet- 
ings at the Elks Club, Sacramento, 
every Tuesday at 12 noon. 


San Francisco—Dinner meeting at 
the Engineers’ Club of San Francisco, 
February 18, at 6 p.m. 


Texas—Luncheon meeting of the 
Dallas Branch at the Adolphus Hotel, 
Dallas, March 3, at 12:15 p.m.; lunch- 
eon meeting of the Fort Worth Branch 
at the Blackstone Hotel, Fort Worth, 
February 10, at 12:15 p.m. 

Toledo— Meeting of the Toledo Tech- 
| Council, sponsored by the Section, 
the Doerman Theater, University of 

Toledo, February 5, at 8 p.m. 


ni 
Mi 


at 


Toled 
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Tri-City—Dinner meeting at the 
Blackhawk Hotel, Davenport, Iowa, 
February 6, at 6:30 p.m. 


Virginia—Annual meeting at the 
Jefferson Hotel, Richmond, February 
14. Business meeting at 4:30 p.m.; din- 
ner meeting at 7. ASCE President 
E. M. Hastings will be the principal 
speaker. 


Wisconsin— Meeting in the ESM 
Building, Milwaukee, February 27, at 
7:30 p.m. Dinner at 6:30 p.m., same 
place. 


_Recent Activities _ 
BUFFALO 


Lt. Cot. HARLAND C. Woops, newly 
elected ASCE Director from District 3, 
led a discussion of the proposed increase 
in Society dues at the December luncheon 
meeting. The technical program for the 
occasion consisted of a talk by Lt. Col. 
William I. English on ‘‘Economic Prin- 
ciples of Large Government Projects,” 
with special attention to flood control. 
New officers of the Section, elected at this 
meeting, are: Louis S. Bernstein, pres- 
ident; Harry M. Huy, vice-president; 
Richard T. Carpenter, secretary; and A. 
Stuart Collins, treasurer. 


CENTRAL ILLINOIS 


THE IMPORTANCE OF education on an 
international scale was stressed by Prof. 
Wilbur M. Wilson, ASCE Director for 
District 8, in a talk on “The Atomic 
Bomb in a Changing World,’ at the 
December meeting. Professor Wilson, 
who represented the Society at the Bikini 
tests, described his sojourn in the South 
Pacific and explained his views on the 
part America should play in world affairs 
during the present period of unrest. L. 
E. Philbrook has been elected president 
of the Section for 1947, and Ellis Danner, 
secretary-treasurer. 


CENTRAL OHIO 


HIGH-FREQUENCY WAVES or micro- 
waves, particularly as applied to com- 
munication, were described by J. O. 
Perrine, assistant vice-president of the 
American Telephone and Telegraph Co., 
at a recent meeting of the Columbus 
Technical Council, of which the Section 
is a sponsoring group. According to Dr. 
Perrine, four valuable properties of the 
higher frequency waves are that they can 
be reflected (as in radar), they travel 
more nearly in a straight line, can be 
“funneled” in a definite direction, and 
are less affected by “‘static.’” Dr. Perrine 
illustrated his talk with several pieces 
of equipment, including a device that 
emits waves at a frequency of 10,000 
megacycles. 
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CLEVELAND 


ASCE Drrectror Frank C. Tolles at- 
tended two recent meetings and spoke on 
Society affairs, including the history of 
ASCE participating in Engineers’ Joint 
Council. He also discussed the recent 
action of Akron members in taking steps 
to form a Local Section of their own, em- 
phasizing the fact that it is the privilege 
of Society members to form a new Sec- 
tion from any area containing at least 25 
corporate members if certain formalities 
are complied with. Technical speakers 
appearing at these sessions were S. Burns 
Weston, executive director of the Metro- 
politan Cleveland Development Council, 
and James M. Lister, freeways expediter 
for the City of Cleveland. 


COLORADO 


CERTIFICATES OF LIFE membership 
were presented to William B. Freeman 
and Porter J. Preston at the annual 
‘Ladies’ Night,”’ which took place early 
in December. Entertainment for the 
occasion consisted of the showing of 
colored slides of the mountains of Colo- 
rado and surrounding areas, The ac- 
companying lecture was given by Carl 
Blaurock. The 1947 officers for the 
Section are: Russell W. James, president; 
Alfred J. Ryan, vice-president; and Carl 
A. Gould, secretary-treasurer. 


CONNECTICUT 


ONLY A SMALL percentage of the mem- 
bers of the Society take part in the pro- 
fessional programs and in ASCE activi- 
ties for the advancement of the profession, 
Don P. Reynolds, assistant to the Secre- 
tary of the Society, told the members at 
a recent dinner meeting. Furthermore, 
Mr. Reynolds stated, only a relatively 
small proportion of the membership at- 
tends meetings or votes. The technical 
program for the occasion consisted of a 
talk on the organization and functioning 
of the Port of New York Authority, by 
Roger H. Gilman, assistant to the direc- 
tor of the Port Authority. Mr. Gilman 
also outlined the future plans of the Au- 
thority, which include the development of 
traffic facilities, a truck freight terminal, 
a bus terminal, a grain terminal, and the 
Newark Airport. 


DAYTON 


INSTALLATIONS IN WHICH different 
types of corrugated pipe are used were 
described by George Shafer, chief en- 
gineer of Armco Drainage’ and Metal 
Products, Inc., Middletown, Ohio, at a 
recent luncheon meeting. The first cor- 
rugated pipes were installed in 1898. 
Since that time numerous improvements 
have been made in the pipe, Mr. Shafer 
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said, with the result that it has a present 
life expectancy of 55 years. At another 
meeting, members of the Section heard 
Harry Price, of Price Brothers, Dayton 
concrete products manufacturers, discuss 
the design, manufacture, and installation 
of prestressed cylinder pipe. According 
to Mr. Price, two types are made. One 
consists of a concrete core in a 12-in. steel 
tube, wire being wrapped around the tube 
under tension, and a sand-cement mix- 
ture placed on the exterior to protect the 
steel from rust. In the second type, the 
steel tube is not used. Instead, the con- 
crete is reinforced by prestressed steel 
rods and cast in vibrated form. The 
pipe is then prestressed by wire wrapping. 
New officers for the Section, elected at the 
December meeting, are: George Neuffer, 
president; William Macy, first vice- 
president; Charles Stephens, second 
vice-president; and Charles Black, sec- 
retary -treasurer. 


DISTRICT OF COLUMBIA 


THe SECTION GAVE its annual holiday 
party at the Cosmos Club late in Decem- 
ber. Over 200 members and their wives 
and other guests enjoyed a social hour 
over cocktails. 


FLORIDA 


MEMBERS AND GUESTS attending the 
annual ‘‘Ladies’ Night’’—held in Jack- 
sonville on December 12—were invited 
to express themselves in a spirited open 
forum on Section activities. The annual 
election of officers resulted in the choice of 
Harold D. Van Vranken for president, 
and Richard W. Cloues for secretary- 
treasurer. On December 19, the Section 
entertained at an informal dinner dance 
in honor of ASCE member, Col. Albert 
E. Jones, who is retiring from the Army 
Corps of Engineers after 28 years of active 
service. 


GEORGIA 

THE IMPORTANCE OF advance planning 
in the national economy as a safeguard 
against future recessions was emphasized 
by H. S. Sanders, assistant division en- 
gineer for the Bureau of Community 
Facilities, Federal Works Agency, in a 
talk at the January meeting. Mr. San- 
ders noted that, of the $75,000,000 Con 
gress appropriated for advance planning, 
the city of Atlanta was allocated $60,000, 
for planning and design activities in con 
nection with a proposed three-million 
dollar highway improvement program 
complementary to the so-called Lochner 
Plan. Although the original appropria- 
tion has been entirely spent, Mr. Sanders 
stated, there remain a large number of 
worth-while projects in the state, for which 
planning studies are urgently needed. 
New officers for the Section are: Robert 
O. Harris, president; Van Porter Enloe 


and Jack G. Beacham, vice-presidents; 
and Melvin R. Williams, secretary- 
treasurer. 


ILLINOIS 


A FEATURE OF the annual dinner meet- 
ing—held in Chicago on December 11— 
was the presentation of certificates of life 
membership to Julius R. Hall, Andrew H. 
McDougall, and George A. Quinlan. The 
election of new officers resulted in the 
choice of L. R. Howson for president; 
C. H. Mottier, vice-president; and C. R. 
Ege, treasurer. George S. Salter and A. 
L. R. Sanders remain for another year as 
vice-president and secretary. Principal 
speakers for the occasion were A. E. Cum- 
mings, of the Raymond Concrete Pile Co., 
and Ralph B. Peck, research associate 
professor of soil mechanics at the Uni- 
versity of Illinois. They discussed soil 
conditions in the Chicago area. 


IOWA 


C. M. STANLEY, consulting engineer of 
Muscatine, Iowa, led a discussion of engi- 
neers’ fees and salaries at a joint meeting 
with the Iowa Engineering Society on 
January 8. The discussion was based on 
the report on fees and salaries, prepared 
by a committee of the Iowa Engineering 
Society, of which Mr. Stanley is chairman. 


ITHACA 


THE INFLUENCE OF new materials on 
future design was described by F. R. 
Benedict, manager of the industrial engi- 
neering department of the East Pitts- 
burgh works of the Westinghouse Electric 
Corp., at a recent joint meeting in Elmira. 
Participating groups were the Steuben 
Area Chapter of the New York State So- 
ciety of Professional Engineers and the 
Ithaca sections of the Founder Societies. 
Mr. Benedict showed samples of various 
materials, such as light alloys, plastics, 
and insulating materials, and explained 
their influence on the manufacture of new 
products, with regard to conservation of 
space and weight. 


KANSAS 


Tue 1947 LEGISLATURE will be asked to 
pass an act providing for the compulsory 
licensing of professional engineers in 
Kansas, Prof. C. H. Scholer, of Kansas 
State College, stated at the December 
dinner meeting. Professor Scholer, who is 
chairman of a committee of three ap- 
pointed by Kansas engineers to draft a 
proposed bill, pointed out that Kansas is 
one of four states that do not have a com- 
pulsory licensing law. In 1931 the legis- 
lature passed an optional registration law, 
under which more than 600 engineers have 
been registered to date. 


KANSAS CITY 


REPORTING ON THE feasibility of form- 
ing local technical divisions, R. G. Kin- 
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caid told members attending the pj. 
cember meeting that a canvass of the 
Section membership shows Considerable 
interest in technical division work at Locg 
Section level. It was decided that, whip 
the formation of such divisions wil] , 
agreeable to the Section, the matter g 
organization will be left to the interestg: 
groups. New officers, elected at this mee. 
ing, are: Samuel J. Callahan, presideny. 
Ansel N. Mitchell and Mark C. Qy 
breath, vice-presidents; and Josef Sorkin 
secretary-treasurer. The showing of , 
film, depicting the development ¢ 
wrought iron manufacturing processes 
concluded the evening. 


KENTUCKY 


FUNCTIONS AND AIMS of the Engineers 
Joint Council were outlined by ASCE 
Directgr Frank C. Tolles at the ann 
dinner meeting, which was held in Louis. 
ville on December 6. Mr. Tolles also com. 
mented briefly on the financial problems 
of the Society, and presented a certificate 
of life membership to W. J. Carrel. The 
principal technical speaker was B. £ 
Payne, chief engineer of the Louisville 
Water Co., whose talk on the company’s 
Crescent Hill plant supplemented an after. 
noon inspection trip preceding the meet- 
ing. Section officers for 1947 are: $M 
Bailey, president; T. H. Cutler, vice. 
president; W. R. McIntosh, secretary- 
treasurer; and H. B. Lewis, correspond- 
ing secretary. 


LOS ANGELES 


THe ANNUAL ‘“‘Lapres’ Night” was 
celebrated recently at the Lakewood 
Country Club in Long Beach. The pro- 
gram, which was sponsored by the Junior 
Forum, consisted of a dinner with enter- 
tainment, followed by dancing and cards 
A feature of the occasion was the presenta- 
tion of the Section’s award of Junior 
membership in the Society to Eiliot 
Stephenson, recent graduate of the Cali 
fornia Institute of Technology. 


MARYLAND 

GUESTS OF HONOR and speakers at the 
December meeting were W. R. Glidden, 
ASCE Director from District 6, and 
Executive Secretary W. N. Carey. Mr 
Glidden gave an account of his steward 
ship since election to office and reported 
on the condition of Society finances and 
the need for increasing the membership. 
He was followed by Colonel Carey, who 
outlined the history and activities of EJC 
and explained its plans for the future. 4 
lively discussion followed his remarks 
with interest centering in the existing 
labor laws and their effect on the eng 
neering profession. The constitution 0! 
the proposed Engineers Joint Council 0! 
Maryland, which had previously bee 
mailed to the entire Section membership, 
was then submitted for debate and passed 
unanimously. During the evening, cert! 
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LT. GEN. RAYMOND A. WHEELER, Chief of Engineers, speaks (upper photograph) at an- 
nual banquet of Mid-South Section, held in Memphis, Tenn., December 6, Seated at left 
of speaker is Maj. Gen. Max C. Tyler, M. ASCE; at right, Mrs. G. W. Miller, Col. K. D. 
Nichols, ASCE Director H. F. Thomson, Mrs. Calloway Allen, and Robert Brooks, M. 
ASCE. Standing left to right, in lower photograph, are newly elected officers of Mid- 
Henry W. Dougherty, of Memphis, secretary-treasurer; 
and John Strom, of Little Rock, Ark., vice-president. 


Garner W. 


and the amount of preservative to be im 
pregnated into the wood. For adequate 
results the material must be properly 
treated in accordance with the standard 
specifications of the industry. It must be 
adequately penetrated with the specified 
amount of the proper preservative for the 
particular purpose or condition of ex 
posure in which it is to be used; and of 
course the wood itself must be of a suit 
able sound grade of a treatable species at 
the time of treatment.’ 

On January 6, the Section was host at a 
cocktail party in honor of the new Life 
Members in the area. A number of 
officers and members of the Section wert 
present, and 20 Life Members received 
their certificates 


MIAMI 


BANNING OF AUTOMOBILE parking in 
downtown Miami's main thoroughfares 
was described as a necessity to alleviate 
traffic Friedman, 
former county engineer, at the December 


congestion by Ben 
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meeting. Mr. Friedman pointed out that 
new parking facilities must be provided 
elsewhere either by private interests or by 
the city. Speaking at the same meeting 
Earl J. Reeder, city traffic engineer, stated 
that the proper flow of traffic should be 
given first priority in consideration of the 
traffic problem. Loading zones and 
taxicab stands should be taken next in 
order, before allocation of parking spaces 
for private cars, he added. Claude F 
Wertz was elected president, and William 
C. Gorman secretary-treasurer. 


MICHIGAN 


ENGINEERS COULD DO much to improve 
living conditions, particularly as regards 
housing, if they could develop sociological 
and public relations techniques compar 
able to their ability to blueprint civic im 
provements, according to Anthony Weit 
zel, Detroit columnist and radio com 
mentator, in a talk before the December 
dinner meeting. Certificates of liie mem 
bership were presented to William H. 
Adams, A. J. Decker, Robert H. Merrill, 
George C. Newton, Charles W. Spooner, 
and Charles E. Stilson. Officers for 1947, 
elected during the meeting, are: T. C. 
Hanson, president; F. N. Menefee, first 
vice-president; George Hubbell, second 
vice-president; and L. V. Garrity, secre 
tary-treasurer. 


MID-MISSOURI 


MEMBERS OF THE Student Chapter at 
the University of Missouri were in charge 
of the program for the December 7 meet 
ing. Elbridge Morrill discussed the wide 
field of modern sanitary engineering, and 
Dallas D. Vance described civil engineer 
ing research projects under way at the 
University of Missouri. Both are mem 
bers of the Student Chapter. The final 
speaker was Prof. Ralph H. Peck, who 
gave an illustrated talk on methods used 
in obtaining and transporting rubber from 
the Brazilian jungles. In a talk before a 
joint meeting with the Rolla Chapter of 
the Missouri Society of Professional Engi 
neers—held at Rolla on December 17 
Keith Anderson discussed engineering in 
ground-water studies Mr. Anderson, 
who is water engineer for the Missouri 
State Geological Survey, emphasized the 
problems that are being created locally by 
industry, which depletes ground-water 
reserves 


NEBRASKA 


SPEAKING ON “THE New Economics 
at the December meeting, Prof. Roderi 
B. Crane, of the University of Omaha 
discussed theories currently influential in 
our government. There was also a re 
view of EJC activities 
Matthauser—and a discussion of the 
Kansas City Local Section Conference 
As an outcome of the discussion, the Sec 


given by Eldon B 
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tion went “‘. .. on record as being in favor 
of amending the Wagner Act so as to ex- 
clude from its provisions all professional 
employees, including professional engi- 
neers " and petitioned the “ASCE to 
use all its influence in attempting to bring 
about such an amendment.” 


NORTHEASTERN 


PRINCIPAL SPEAKER AT a recent meet 
ing was Crocker Snow, director of the 
Massachusetts Aeronautics Commission, 
who described the National Airport Pro 
gram and its relationship to the Section 
A discussion of the aims and activities of 
EJC—headed by Arthur Shaw—con 
cluded the program 


NORTHWESTERN 


rue $200 SCHOLARSHIP, awarded an 
nually by the Section to an engineering 
student in his senior year at the Univer 
sity of Minnesota, was presented to Archie 
Johnson at the annual meeting on Decem 
ber 2. Election of officers for 1947, held 
at this time, resulted as follows: Edwin 
M. Grime, president; Harry L. Wilson, 
first vice-president; Edgar A. Goetz, 
second vice-president; and Frank S. 
Altman, secretary-treasurer. A talk on 
‘Professionalism in Engimeering’’—by S. 
L. Stolte, president of the Minnesota 
Federation of Engineering Societies 
comprised the technical program at the 
January meeting. Harry L. Wilson, Sec 
tion representative at the Kansas City 
Meeting, reported on the Local Section 
Conference 


PHILADELPHIA 

PUBLIC WORKS IN Philadelphia, as now 
under way and as proposed for the im 
mediate future, were outlined at the 
January 14 joint meeting with the local 
chapter of the American Public Works 
Association. Following a general de 
scription of the Philadelphia Department 
of Public Works and its improvement pro 
gram—given by Thomas Buckley, direc 
tor of public works—a number of city 
engineers and officials discussed the pro 
gram in detail. The speakers were: 
Dudley T. Corning, chief of the Bureau of 
Highways and Street Cleaning; A. Zane 
Hoffman, chief of the Bureau of Engineer 
ing, Surveys and Zoning; Elbert J. Tay- 
lor, chief of the Bureau of Water; Edwin 
R. Schofield, principal assistant engineer 
of design; J. Victor Dallin, chief of the 
Bureau of Aeronautics; and Samuel S. 
Baxter, projects engineer of the Bureau of 
Engineering, Surveys and Zoning. 


PITTSBURGH 
[HE INFLUENCE OF river improvements 
on industrial growth’in the upper Ohio 
River valley was described by Lt. Gen. 
Raymond A. Wheeler, U.S. Chief of Engi- 
neers, at a joint dinner given in his honor 


on December 17. Sponsoring groups, in 
addition to the Section, were the Engi- 
neers’ Society of Western Pennsylvania, 
the Propeller Club, and the Pittsburgh 
post of the Society of American Military 
Engineers. A capacity audience of 432 
heard General Wheeler. 


PROVIDENCE 


Ropert E. WuHIrte, engineer-in-charge 
for Spencer, White & Prentis, discussed 
foundation problems encountered by his 
company in the construction of the New 
Peoples’ Savings Bank in Boston, at the 
December meeting. According to Mr. 
White, plans for the building stipulated a 
boiler room floor level 27 ft below the side- 
walk and considerably lower than the 
foundations of adjoining buildings. Bor- 
ings showed the necessity of using piles to 
support the foundations of the older struc- 
tures too. Another complication, the 
speaker stated, was the necessity of work- 
ing in a very narrow space, 42 ft between 
walls, without undue disruption of traffic 
on the busy thoroughfares at each end. 


SACRAMENTO 


CALIFORNIA'S TOPOGRAPHIC MAPPING 
program was described at a recent lunch- 
eon meeting by Robert L. Wing, asso- 
ciate hydraulic engineer in the California 
Department of Public Works. Mr. Wing 
discussed the history and status of map- 
ping in California, and explained the co- 
operative program being carried out by 
the state, the U.S. Geological Survey, 
and other agencies. The presentation of 
certificates of life membership—to Albert 
Givan, D. R. Cate, S. A. Kerr, and G. G. 
Pollock—was the feature of another of the 
meetings. High light of the December 
meetings was the twenty-third annual 
Christmas Jinx, “an amateur entertain- 
ment put on with professional skill by 
members of the Section, who for this one 
day were willing to portray themselves as 
other engineers see them.” 


ST. LOUIS 


“New NATIONAL Socrety Policies” 
were outlined by ASCE President W. W. 
Horner, guest of honor at the annual 
dinner meeting. The other guest speaker 
was Dr. Carey Croneis, who gave an illus- 
trated talk entitled “Ancient Background 
for Modern Conflict.” Dr. Croneis ad- 
vanced the theory that the various nat- 
ural resources necessary for making war 
have been the real causes for war by ag- 
gressor nations, and that the location of 
these resources has been the determining 
factor in the course of history. During the 
evening, certificates of life membership 
were presented to William H. Vance, 
Walter L. Smith, Peter A. McLeod, and 
Walter J. Knight. New officers, elected 
at the meeting, are: John I. Parcel, presi- 
dent; Walter R. Crecelius, vice-president ; 
and Henry S. Miller, secretary-treasurer. 
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ROCHESTER 


ASCE Director S. C. Ho isn, 
attended a recent meeting and led a gi 
cussion on Local Section interests 4 
activities. Dean Hollister also spoke my 
formally on the organizational Sct-up 
the Society and described ASCE partic. 
pation in EJC. Following an annyy 
custom, the Section is cooperating wii, 
the Rochester Engineering Society ; 
arranging a series of luncheon me. 
ings. Speakers have included Norm, 
H. Davidson, industrial engineer for tj, 
Rochester Gas and Electric Corp.: 
Earl Weller, director of the Rochest. 
Bureau of Municipal Research: ayy 
Kenneth Knapp, city engineer of Roche: 
ter. Sponsorship of the luncheon mee 
ing of the Rochester Engineering Socie: 
is shared each year by all the affiliating 
societies, each group having charge of tly 
programs for a month. 








PRESIDENT OF MONTERREY ENGINED? 
ING SOCIETY, J. Maiz Mier, addresses Mor 
terrey, Mex., joint meeting of his organi 
tion and Texas Section, in upper phole 
graph. To his right are Mrs. Hans Hellax¢ 
of San Antonio, and C. M. Blucher, ne* 
president of Texas Section. Below, ASC 
Director Oscar Koch and Executive Sect’ 
tary Carey pause during engineer inspect 
of brewery at Monterrey on November 23 
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SAN DIEGO 

HOuLIsre, \ sppclAL MEETING to consider the pro- 
nd led adj MP. professional Engineers Act was held 
nterests anf MB December. After discussion of the 
Iso spoke ip wybiect, the Section’s delegate to the 
nal sct-up ¢ MMB <..1e Legislative Committee was in- 
SCE partic structed to inform the committee that, in 
; an anny the opinion of the Section, the act does not 
erating with protect civil engineers. However, the 

Society jg Section will give the act further considera- 
theon mee. tion when it is rewritten to protect engi- 


led Normay 


, neers and surveyors. At another meeting, 
ineer tor the 


Philip Helsley, vice-president of the Sec- 


Corp.; ¥ tion, spoke on the practical approach to 

e€ Rocheste concrete design and control. 

arch; an 

*r of Roches SAN FRANCISCO 

cheon mee i 

<iq ry ADDRESSING THE ANNUAL meeting on 
— Our Place in the World,” H. J. Brunnier, 

ne affiliatiy 


7, San Francisco consultant, evaluated the 
‘*harge Ot the 1 = " " . 

role of the engineer in modern life, and 
hallenged the younger engineers to do 
heir part to maintain the standards of the 






































rofession. Officers for 1947, elected at 
xe meeting, are: S. T. Harding, presi- 
dent; L. A. Elsener, second vice-president ; 
and J. E. Rinne, secretary-treasurer. The 
capacity attendance of 220 included a 
number of Student Chapter members and 
25 recipients of certificates of life member- 
ship 

Members of the Junior Forum recently 
heard T. Y. Lin speak on civil engineering 
developments in China. Mr. Lin is 
assistant professor of civil engineering 
at the University of California. 


SPOKANE 

SIGNIFICANT CHANGES IN the political 
complexion of the Washington State 
Legislature were described at a recent 
meeting by ASCE Vice-President William 
D. Shannon, who was elected to the legis- 
lature in the fall elections. Mr, Shannon 
also discussed current Society problems 
and outlined recent EJC activity in the 
held of collective bargaining. The rest of 
the evening was devoted to discussion of 
the Washington State Engineers Licens- 
ing Law, with a view to proposing modi- 
fications of the law. 
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SYRACUSE 


A TALK ON the restoration of concrete 
Structures—given by Joseph Lamprecht, 
onsulting engineer of Syracuse—com- 
prised the technical program at a recent 
omt meeting with the Technology Club 
ol Syracuse. Earlier in the evening, mem- 
ers of the Section heard Richard G. 


ENGINE? Coulter and Earl F. O’Brien discuss the 
iresses Moz- work of the Section’s Committee on the 
is organist Professional Development of Engineers. 
per photo 

ans Helland TACOMA 

ucher, ne¥ . 

‘low, ASCE ASCE Vice-Presmpent W. D. Shan- 


ative Secre [e”O" reported on the Kansas City Meeting 
yr inspection 1 the Society at a recent dinner meeting, 
vember 23 and outlined the organization and activi- 





tiesof EJC. Various changes in the Engi- 
neers’ Registration Law now under con- 
sideration were discussed by Ralph W. 
Finke, Tacoma representative to the 
Puget Sound Council of Engineering and 
Technical Societies. The Section went on 
record as being in favor of holding to the 
model law, and a motion was made and 
approved that the Puget Sound Council's 
outline of suggested changes be sub- 
mitted to a Section committee for study. 
A brief talk by Edward J. Drobnack, on 
assessment of costs and methods employed 
in expanding the Tacoma water-distribu- 
tion system, concluded the program. 


TENNESSEE VALLEY SECTION 


THE DEVELOPMENT OF aviation in 
Tennessee was discussed by Prof. E. S. 
Fabian, director of the airport develop- 
ment laboratory at the University of 
Tennessee, at the January 8 meeting of 
the Knoxville Sub-Section. Professor 
Fabian reviewed the general history of 
aviation, cited possible handicaps to 
future development, and discussed na- 
tional and state programs, with particular 
emphasis on current local activities. He 
illustrated his talk with slides showing 
airport layouts. 


TEXAS 


THE FUNCTION OF the National Labor 
Relations Board in the settling of labor 
disputes between employer and employee 
was described at the December meeting 
of the Fort Worth Branch by Dr. Edwin 
C. Elliott, regional director for the Board. 
The rest of the meeting was given over to 
a report on the fall meeting of the Texas 
Section, presented by Uel Stephens. 


TOLEDO 


GUEST OF HONOR and principal speaker 
at the annual meeting was C. C. Single- 
ton, regional structural engineer for the 
Portland Cement Association at Philadel- 
phia.’ Mr. Singleton supplemented his 
talk on ‘Recent Developments in Rein- 
forced Concrete’ with slides showing 
various types of structures which he iden- 
tified for the audience. New officers for 
the Section are: Robert E. Brown, presi- 
dent; Harvey P. Jones, second vice- 
president; and Claire A. Shaler, secre- 
tary-treasurer. Samuel C. McKee auto- 
matically becomes first vice-president. 


TRI-CITY 


NEW FIELDS OF engineering are opened 
to the profession as a result of wars, and 
established fields, such as construction, 
are greatly expanded, I. A. Bickelhaupt, 
of the Byrne Co., Washington, D.C., told 
members of the Section. Addressing the 
December dinner meeting on ‘‘New Hori- 
zons for the Engineer,’’ Mr. Bickelhaupt 
pointed out that new fields developing 
after World War I were aircraft and radio, 
and predicted that atomic energy and 
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electronics will be among the fields de- 
veloped as a result of the recent war. In 
the construction industry, he said, there 
will be signal expansion in the building of 
homes. Mr. Buckelhaupt is manager of a 
large housing project that the Byrne 
organization is constructing at Moline, 
Til. 


WISCONSIN 


“How ABOUT THE JUNTORS?” This 
question attracted a number of youngengi- 
neers to a recent meeting for Juniors, 
sponsored by the Section. Charles Yoder, 
secretary of the Section, led a lively dis- 
cussion on such questions as: What can we 
gain from active membership? Where do 
we fit in the Society picture? Why should 
we participate more fully? Later the 
group saw a sound motion picture on rail- 
roading, and a smoker concluded the 
evening. Enthusiasm and interest were so 
great that it is hoped to make the Junior 
meeting an annual event. 





Student Chapter Notes 





THE CITADEL 


SALIENT POINTS IN the purification and 
decontamination of water were shown in a 
moving picture—a presentation of the 
Cast Iron Research Corp.—at a recent 
meeting. The Citadel Chapter elected the 
following new officers at the meeting: D. 
H. Williams, president; J. L. Sadler, Jr., 
vice-president; Cadet T. C. Williams, 
secretary; and C. B. Graves, treasurer. 
All except Cadet Williams are veterans. 
Lt. Col. H. G. Hayne was chosen Faculty 
Adviser. 


LEHIGH UNIVERSITY 


Work OF THE American Military Gov- 
ernment in the redevelopment of the 
German public schools and in opening 
Heidelberg University was described by 
Dr. Earl V. Crum, of the Lehigh Univer 
sity staff, at a Christmas dinner meeting. 
Dr. Crum has been in charge of educa- 
tional and religious affairs for the AMG 
in Germany. During the evening the 
following new officers were elected: C. N. 
Codding, president; K. W. Whitney, 
vice-president; J. T. Jacobson, secretary ; 
and F. J. Slaby, treasurer. The party, 
which was held at the Sun Inn built in 
1758, was enlivened by the presence of the 
wives and ‘‘dates” of the students. 


UNIVERSITY OF ARIZONA 


Tue UNIversity or Arizona reports 
that it is having an interesting and active 
year, and that at present all are at work 
to make the student conference—to be 
held in conjunction with the ASCE Spring 
Meeting in Phoenix in April—a great 
success. 


























$40,000,000 Housing Program Is Launched 
by Army Engineers 


ARMY ENGINEERS HAVE been authorized 
by the War Department to initiate the 
1947 Army construction program for 
Continental United States at a total esti 
mated cost of $60,069,752 Approved by 
the Office of War Mobilization and Recon 
version, the program differs radically, both 
in size and make-up, from those of the war 
years, when no family-type housing was 
constructed rhe housing program, which 
vccounts for $41,329,500 of the total, in 
cludes approximately 5,580 apartment 
type units obtained by conversion of exist- 
ing units, and 2,133 new temporary-type 
units 

Each of the apartment-type and tem- 
porary units provides housing for a member 
of the armed forces and his family and also 
relieves the adjacent territory of the neces 
sity of housing them, and in many cases 
provides vacant units for veteran or other 
civilian families rhe greatest part of the 


remaining $18,740,252 is allocated to con 


struction required in connection with re- 
search projects 

On completion of its housing program, 
the Army will have made available approxi- 
mately 15 percent of its requirements for 
family housing units. The permanent-type 
housing units authorized by Congress, and 
for which funds were appropriated in 1947, 
are not being constructed because of current 
economy measures and the shortage of 
building materials. 

In the non-housing category, in addition 
to construction required for research proj- 
ects, only certain projects essential to 
health, safety, education or necessary serv- 
ices are being authorized. The Army 
has a backlog of projects which are, or soon 
will be, essential to the efficient perform- 
ance of its mission and which total over a 
billion dollars. The undertaking of any 
major portion of this program must, how- 
ever, give precedence to civil construction 
needs until they return to normal. 





Keokuk Dam’s Thirty-Three-Year Service 


Record Reviewed 





CONSTRUCTED IN 1910-1913, during era of “sloppy mix,’’ Keokuk Dam on Mississippi River 


owes its longevity to massiveness of arches and gravity sections on which designer Hugh 


Cooper, M. ASCE, relied. 


AMONG THE GREAT ENGINEERING struc 
tures in this country that have stood the 
test of time is Keokuk Dam, constructed in 
1910-1913 at a rushing, turbulent point on 
the Mississippi River near Keokuk, Iowa 

Facts pertaining to the construction and 
operation of this dam over the past 33 
years were presented in a paper read before 
1 joint meeting of the Iowa Engineering 
Society, the Iowa Section of ASCE and the 
Engineers Club of Lowa City. The paper, 
titled ‘‘Keokuk Hydro—A Third of a 
Century Old,’’ was presented by P. L 
Mercer, plant manager, Union Electric 
Power Co., Keokuk, as part of the Iowa 
Centennial celebration. Some of Mr. Mer 


cer’s remarks are quoted from the Iowa 
Engineering Society Proceedings, October- 
November 1946, as follows: 

‘Keokuk was the first of the large man- 
built hydro developments and was so suc- 
cessful that it became the pattern to be fol- 
lowed in many later projects. I really 
have uever ceased to marvel at how well 
Mr. Hugh L. Cooper and his associates 
planned and executed the dam and the hy- 
draulic features of the power station, or 
what a fine job the Stone & Webster people 
did in the electrical installation and in the 
irchitecture of the building 

“Because the project was built on the 
rock rapids, its structures have the best pos- 


I! 


ABOUT ENGINEERS AND ENGINEERING 


sible foundations, and this factor aloy, 
meant much to its success. Built during 
the era when the best advice was that yo, 
could hardly use too much water in mixing 
concrete, the entire project was constructed 
of so-called ‘sloppy mix.’ Consequently 
we have never been surprised at the extep. 
sive spalling of concrete surfaces which yoy 
can find over so much of the structures, by; 
rather have been amazed at how well th, 
great bulk of the concrete has stood up ap 
has retained its strength and _ solidarit, 
Mr. Cooper, who was responsible for ti 
dam and substructure of the plant, did no: 
believe in the use of steel reinforcemen: 
He relied on arches and gravity sections and 
I think perhaps this fact, resulting in heayy 
bulky sections, was a beneficial factor coy 
tributing to the longevity of the structur 
in spite of the extremely high water-cemen; 
ratio used in the mix. 

“The concrete at, and near, the water lin 
on both the upstream and downstream side: 
of the dam has weathered quite badly 
Most of the damage, of course, has occurr 
during the winter months when free 
ing and thawing of the water-soaked co 
crete has spalled it in some areas to a dept! 
of about 15 in. from the original surfac: 
For the most part, however, where the 
concrete has been dry, or where it has bee: 
protected from freezing temperatures, al 
evidence indicates that it is in a very satis 
factory condition. 

“The powerhouse itself has given very 
little trouble and appears to be in very goo 
condition for all its years of use. It isa 
large structure, almost 1,000 ft in length 
125 ft in width and over 100 ft in height 
It was designed and built by Stone & 
Webster and is of typical monolithic rei 
forced concrete construction. The mu 
used, while wet, was better than that use 
for the dam and substructure, and being 
less exposed to moisture has resisted the 
weather much better. It continues 
develop minor cracking in places, but w 
keep these repaired and at no time have w 
discovered any evidence of structural weak 
ness. The many large steel sash windows 
have required more maintenance than any 
other part of the structure, though we hav 
also had to give some attention to the roo! 
recoating it at intervals.” 





Equipment Distributors 
Plan Annual Convention 


MATTERS OF ADAPTATION from a wartim 
to a peacetime status will predominat' 
among the subjects discussed at the 28th 
Annual Convention of the Associated Equip- 
ment Distributors, February 13-15 in th 
Edgewater Beach Hotel, Chicago. Thes 
discussions will include problems involved © 
the disposal of surplus government-owne: 
construction and road-building machinery 
business administration, financing, 4"¢ 
advertising. 
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Welded Steel Cages Tie-in 
Columns and Roof 


+TELDED steel cages are used for 
\ tie-in tubular 
umns and the reinforcing structure 


between col- 
of a roof in a building addition erect- 
ed in Cleveland, Ohio. Architects: 


Cutting & Ciresi. 


[he reinforced concrete structure 
is 60’ x 182’ with a wing 105’ wide. 
So that another floor may be added 
later, the roof is heavily reinforced 
to take 400 lbs. per sq. inch. 


Details of the welded steel cage 
and the top of the tubular column 
are sketched in Fig. 1. The cages are 
made of %;"’ round reinforcing bars, 
formed into rectangles and butt 
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FIG. 1 


welded. These rectangles are tied 


together with 1%” tie rods, tack 


welded to the bars. 


Nig. 2 shows how the steel cages 
are welded. on both sides of each 
leg. to the top plate of each column 
by a4” fillet weld using 34" “Fleet- 


weld 5” electrode. 


The tubular columns are 8’’ 
diameter, extra-heavy pipe. Plates 
measuring 16’’x 16’ x 1\”’ are 
shop-welded to the column ends 
with a 144” fillet all around. 

lhe building has ten columns 
7-10” long and two which are 


-1'-8” long. 


Fig. 3 shows one column and steel 


cage, and the framework used to 


support forms for concrete girders, 





FIG. 2 


beams and floor slabs. 

Fig. 4 shows roof during a later 
stage of construction with reinfore- 
ing bars for girders and beams in 
place, ready for placing of concrete. 

The reinforced concrete girders 
are 28’ deep and are haunched 
down at the columns. Reinforcing 


FIG. 3 


bars in girders are | \4"’ square and 


those in the beams are |” round. 
Strap iron frame shown in center of 
picture will bolts 


through the four holes for future 


have anchor 
second-floor column. 

The Lincoln Electric Company for 
years has been publishing a series of 
Studies in Structural Are Welding. 
These may be obtained by writing to 
Tue Lincoun Evecrric Company, 
Dept. 271, Cleveland 1, Ohio. 





FIG. 4 























BUILDING MATERIALS AND EQUIPMENT for 
public construction should be more plentiful 
in 1947, the Federal Works Agency reports, 
basing its conclusion on an analysis of pro 
duction rates, trends in manufacturers’ 
inventories, and the level of construction 
activity. FWA estimates the total 1947 
volume of public and private new con- 
struction and maintenance at 19.3 billion 
dollars, and new public construction alone 
at 2.4 billions 

Although residential construction will 
get its fill of the material supply, in many 
instances it will not draw heavily on the 
materials employed in public works. For 
example, housing will require relatively 
little of the supply of structural shapes, 
steel reinforcing, cement, aggregates, terra 
cotta tile, pressure pipe, rigid steel conduit, 
etc 

Brick, too, should be available in ample 
supply for public construction. Estimates 
of the 1947 brick supply indicate that, even 
after the needs of the 1'/,.-million-unit 
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1947 Production of Buildin 
Meet Demand, FW 


Materials Will 
Predicts 


housing goal have been met, about 3 billion 
brick will remain for other public and 
private construction. This is equivalent to 
about 85 per cent of the average yearly 
production for the five-year period 1935 
through 1939. 

The total demand by public activity for 
such items as lumber, gypsum board, 
concrete block, cast-iron soil pipe, etc., will 
be relatively small. In the mechanical 
field the competition is also comparatively 
light. Housing demands a distinct type of 
equipment, usually designed for light loads 
and low capacity. 

Although indications are that, for most 
materials, 1947 production will keep abreast 
of demand, low inventories will cause some 
spot shortages and consequent delays in 
procurement of even relatively small quan- 
tities. It is therefore important that 
public officials carefully investigate the 
local problem with regard to the supply 
of specific materials in order to minimize 
delays in construction according to FWA. 





~“ 


Elimination of Unnecessary Specification Costs 


Urged by Highway Groups 


IN A MOVE towards reduction of highway 
construction costs, the Joint Cooperative 
Committee of the American Association of 
State Highway Officials and the Associated 
General Contractors of America, at its 
meeting December 16 in Los Angeles, recom 
mended that both the AGC and the AASHO 
at their conventions study unnecessary 
costs incurred in highway specifications. 

Meeting in cgujunction with the annual 
convention of ihe AASHO, the committee 
stated in a resolution that it had carefully 
studied needtasaly costly practices in high- 
way comstpsetion which “involve a consider- 
able amouat of unnecessary labor costing the 
contractgt and the public beyond all pro- 
portion fo the advantages received.” 

Points emphasized in general were: (1) 
Certafu refinements can be eliminated in so 
far (is contractors will cooperate by satis- 
factory work; (2) specifications writers 
wofuld do well to outline such tolerances as 
cxa be obtained by use of machinery only 
gind without expensive hand labor; (3) 
/eurther progress on the problems of unneces- 


/ sary refinements can be made and the high- 


way dollar conserved by intensive study on 
the state and local level between representa- 
tives of AGC groups and highway officials. 

Particular reference was made to certain 
practices on secondary and farm-to-market 
roads under the Missouri State Highway 
Department and approved by the Public 
Roads Administration, such as elimination 
of hand-rubbed concrete surface finish, more 
liberal tolerances definitely set forth, 90 
percent compaction of fills instead of 95 
percent, and revised segregation of items of 
work, such as lineal mile grading under cer- 
tain conditions. 

C. M. Hathaway, M. ASCE, engineer of 
construction, Illinois Division of Highways, 
who presided at the meeting, announced 
that a special subcommittee will resume a 
study of general provisions in specifications. 

Worthwhile suggestions for reducing un- 
necessary costs were reported forthcoming 
from contractors in many states. It was the 
sense of the meeting that encouragement of 
better liaison between contractors and engi- 
neers is a “‘must’’ program of local AGC 
groups as a matter in the public interest. 





Massachusetts Adapts Aerial 
Photography to Highway Use 


(Continued from page 86) 


and the proximity of schools, golf courses 
ind cemeteries. Frequently, soil types can 
be determined on the pictures, and areas 
presenting design difficulties can be avoided. 
The existing topographic maps, on the other 
hand, do not indicate land use, give very 
little information about the types of build- 
ings, and in some of the cities show only 
what are known as “landmark buildings.” 

2. The photograph is much easier to read 
than a map. In condemnation proceedings 


the layman can understand an aerial photo- 
graph and reach a fair decision while a topo- 
graphic map only confuses him. 

3. Aerial photographs are at three to six 
times as large a scale as the existing maps. 
This fact is of great assistance in planning 
highways. 

4. Pictures taken before and after high- 
way construction are valuable exhibits in 
damage suits because they show exactly 
what portions of a property are damaged or 
destroyed during construction. 

5. Property acquisition is simplified and 
expedited when aerial photographs are avail- 
able. Boundaries surveyed in 1741 in the 
town of Petersham, Mass., can still be traced 





Vou. '7, No: 


on pictures taken today. In similar , 
the work of the survey party in recoy 
old lines is found to be much easier 

6. Cost of location survey is reduced 

7. Pictures are of assistance in CONStrp. 
tion work, since in many cases the locatin 
of gravel and other construction Materaj 
can be determined right on the photogray 
without going into the field. 

In conclusion, the writer is convings 
that in rugged, heavily wooded terrain 
where the line cannot be fairly defing, 
determined, an aerial topographic Map x 
accurate enough to determine the finaj \p 
cation of a line and is faster and more o» 
nomical than the usual ground reconni. 
sance survey methods. 

Another paper in this SYMPosium wy 
presented by Spencer Miller, Jr. 


Ses, 





Positions Are Open in 
Norfolk Engineer District 


CIVIL ENGINEERS AND DRAFTSMEN in the 
categories P-3, P-4, and SP-8 are needed » 
fill vacancies in the Genera] Engineering 
Division, Design Section, Norfolk Engineer 
District. 

Applicants in the P-3 category must 
graduates in civil engineering from a od. 
lege or university of recognized standing 
and have had at least three years of profes 
sional experience in engineering, including 
at least one of important work in desig 
In the P-4 category at least five years of « 
perience are required, including one in & 
sign or specification writing on work requir 
ing resourcefulness and initiative. Stne 
tural draftsmen, in the SP-8 category, mus 
be graduates of an accredited high sched 
and must have had at least five years d 
drafting experience, able to develop finishel 
detail construction drawings from designers 
sketches. Substitution of education fer 
experience, according to the usual prow 
sions, is permissible. 

Applicants should furnish completed Ap 
plication for Federai Employment, Standanl 
Form 57, to the Placement Section, Per 
sonnel Branch, U.S. Engineer Office, P.O 
Box 119, Norfolk 1, Va., indicating lowes 
acceptable salary and earliest date availabe 
Standard Forms 57 can be secured from any 
U.S. Civil Service Office, any first or secont- 
class postoffice. Applications should & 
mailed promptly as it is necessary to fl 
vacancies by February 15. 





French Engineers Show 


Friendship for U.S. Group 


DORMANT DURING THE WAR, the Society 
of Professional Engineers of France lw 
again become active. One of its new activ 
ties is the publication of a quarterly, 4 
Technique Appliquée, the first issue of whieh 
features an illustrated translation of D. B 
Steinman’s article, “Beauty in Bridges.” 

In 1940 the French society indicated its 
cordial relations with the National Society 
of Professional Engineers (U.S.) by electis 
five past officers of the latter organization ® 
honorary membership. The men ® 
honored are: John C. Riedel, Samuel Sacks 
Arthur V. Sheridan, and D. B. Steinmas 
Members ASCE; and Perry T. Ford 
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@ “The impossible takes a little longer’... this is one way of saying that the 
draftsman lets no out-worn conceptions restrict his creative ideas. Yet without 
his specialized technique for expressing ideas on paper, the designs he creates 
could scarcely be turned into substance. As the draftsman relies on his own hands 
and eyes, he cails likewise on his drafting instruments to serve him functionally. 
So integral a part of his technique do they become, they are virtually his partners 
in creating. 

For 78 years Keuffel & Esser Co. drafting equipment and materials have 
been partners, in this sense, in creating the greatness of America, in making 
possible our fleets of ships, our skyscrapers, our overwhelming weight of armor 
on the battlefield...So universally is K & E equipment used, it is self-evident 
that every engineering project of any magnitude has been completed with the 
help of K & E. Could you wish any surer guidance than this in the selection of 
your own “drafting partners’? 

Because of their balance, smooth action and responsiveness to your hand, 
you will find that using MINUSA* Drawing Instruments is almost as natural as 

breathing. Their legs are round and ta- 

° pered, without the harsh feel of sharp cor- 

C red Tl ng ners. Joints are firm, snugly fitted, and 
satin-smooth in operation. Yet these instru- 

ments are strong and durable, for their 

precision will outlast years of continuous use. For complete data on MINUSA* 
Drawing Instruments, write on your letterhead to Keuffel & Esser Co., Hoboken, N. J. 


#REG, U. S. PAT. OFF. 


FEL & ESSER CO. 
NEW YORK - HOBOKEN, N. J. 


CHICAGO « ST, LOUIS + DETROIT + SAN FRANCISCO 
LOS ANGELES + MONTREAL 
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Use of Heavy Equipment in 
Soil Compaction Described 


AS A CONTRIBUTION to the sound con- 
struction of airports and highways, the 
American Road Builders’ Association has 
issued Technical Bulletin 109, consisting of 
a report on “‘The Use of Heavy Equipment 
for Obtaining Maximum Compaction of 
Soils,"’ by O. J. Porter, M. ASCE, and a 
paper on ‘‘Vibratory and Impact Compac- 
tion of Soils,’ by Gregory P. Tschebotarioff, 
M. ASCE, director of the Soil Mechanics 
Laboratory at Princeton University. Both 
reports were presented at the forty-third 
annual meeting of the Association 

Engineers wishing to obtain copies of the 
31-page, illustrated bulletin should get in 
touch with the American Road Builders’ 
Association, 1319 F Street, N.W., Washing- 
ton 4, D.C 





Boston Engineers Design 


Alaskan Air Defenses 


Up in THAT “ice-box appendage” of the 
nation—Alaska—a program involving the 
expenditure of $100,000,000 is under way to 
build up Uncle Sam's air defense in the 
Arctic. The ideas, the planning, the speci- 
fications and all the figure work for this 
great expansion development come from the 
minds of more than 100 engineers and drafts- 
men who labor over drawing boards and 
desks on the 11th floor of the Chamber of 
Commerce Bldg., at 80 Federal St., Boston. 

The Alaskan project is under the direc- 
tion of Fay, Spofford & Thorndike, archi- 
tectural and engineering firm—-old hands at 
air-base construction in the Arctic regions 
during the war. Among the concern’s 
achievements are listed construction work 
for the Army Air Forces at Harmon Field, 
Stephenville, Argenta, Fort Pepperell at 
St. John, Newfoundland; Goose Bay in 
Labrador, and the bases near the Greenland 
icecap. All told, this organization has 
built 13 air bases in Arctic regions. 

Partner-in-charge is Carroll A. Farwell, 
M. ASCE, and the chief engineer is William 
L. Hyland In an interview with Arthur A 
Riley of the Boston Daily Globe, Mr. Hy- 
land said: “We are making these bases, 
which were rather hurriedly constructed 
during the war, permanent airfields. Run- 
ways are being extended to accommodate 
the new huge B-36 type of bomber air- 
craft, and much of our effort is devoted to 
the building of permanent housing for Army 
personnel.” 





1947 Quarterly Meetings 
Are Scheduled by ASME 


DATES AND PLACES have been fixed for 
the 1947 quarterly meetings of the American 
Society of Mechanical Engineers. 

The spring meeting will be held in Tulsa, 
Okla., March 2-5; the semi-annual meeting 
in Chicago, June 16-19; the fall meeting in 
Salt Lake City, Utah, September 1-4; 
and the annual meeting in New York City, 
December 1-5 


N.G(NEARE'S 
( chumn 


R. Robinson Rowe, M. ASCE 


“I've HEARD,”’ said Professor Neare, 
“that the Draftsmen’s Union is tremen- 
dously interested in Guest Professor Stein- 
mance’s problem in drafting efficiency. 
If their work can be done with either a tri- 





(c) 











FIG. 1. A SQUARE is plotted in fa) and 
(b) by compass and in (c) by 30 deg 
triangle. 


angle or a compass, then they shouldn’t 
be asked to own both. Moreover, they 
may have a clear case for retroactive double 
time way back to 1938 if they have been 
duped by capitalistic engineers into using 
these instruments simultaneously. That 
would dwarf the portal-to-portal suit.” 

“They forget the drafting machine,” 
retorted Professor Steinmance. “‘Our prob- 
lem was not to find the easiest way to plot a 
square, but whether it was easier to use a 
compass alone or a 30—60-deg triangle alone. 
Answers are in order.” 

“I say the compass, because I couldn't 
do it with a triangle,”” was Joe Kerr’s bid. 
“In the sketch (Fig. la). Points A and B 
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of square ABCD were given and "numerals 
on the ares show the order in which I drey 
them.” 

“We were asked to plot the center of the 


: 
square, too,"’ reminded Ken Bridgewate ~ { 
. 
a 
Poe 
5 


ae 


“Joe would have to bisect a diagonal t 


finish the construction. I prefer my method a 
(Fig. 15), because it shows how to bisect , ob 
line segment AB at E£”’ and find the center aS: 


at F.” 

“Nice symmetry, too,” conceded Profes. 
sor Steinmance, “but, Ken, did you agree 
with Joe that the compass is easier?” i 

“Positively,” said Ken. £4 

“Then I'll have to show them a trick” %: 
gloated Cal Klater. “The points can ® 
found with the triangle in only 8 move 
(Fig. le). The tricky move is the sixth 
when the center of the square is found by 
sliding the 90-deg vertex along the fifi gf # 
line and one leg along A until the other leg 
falls on B.”” 

“Unganny, Cal. Incidentally, the young 
firaftsman wasn’t smart enuf to find thy 
construction, but he was too smart to use the 
compass method. He bought a 45-de 
triangle.” 

“Thanks for an interesting teaser,” sii 
Professor Neare. “The Club may & 
interested to try other triangle construc. 
tions in Professor Steinmance’s repertoire— 
that is, erecting a regular pentagon on 
given side, or constructing a triangle from 
three given sides. But for a new problem, 
aimed at the compass adherents, I am call- 
ing on Guest Professor Josh Kidder.” 

“You won't believe this really happened, 
Noah, but when I was timber cruising in 
Death Valley in 1895, I ran across some oll 
ruins, including three stone columns still in 
place. From their positions I guessel 
they were the northern and two southem- 
most of a regular nonagon plan. On a 
hunch that a tomb or treasure had been 
buried at the center, I located it with my 
tape, which was just long enuf to reach 
from the north to either south column. If 
the Club can tell me how I did it, I'll tel 
them what I found at the center.” 


[Cal Klaters were Richard Jenney, Ann 
Othernut (J. Charles Rathbun), Verne Ale 
ander, Robert M. Dodds, Edward W. Rey 
mond, Ernest P. Goodrich, D. Sy For 
(Allan M. Newman) and Isidore Knobe 
(Joseph S. Lambie). Guest Professors wer 
D. B. Steinman and Henry Kuphal, respec 
fully. | 


Firm Celebrates 70 Years 
of Construction Progress 


To CELEBRATE ITs 70th anniversary in the 
general contracting field, the Pittsburg 
firm of Booth & Flinn has issued a hant 
somely illustrated review of its major cm 
struction accomplishments. The compaiy’ 
diversified range of heavy and light com 
struction includes such notable projects 
as the George Washington Memorial 
at Pittsburgh; the Holland Tunnel unde 
the Hudson at New York; and industrial 
and marine installations for the Carneg® 
Illinois Steel Corp., the Bethlehem Sted! 
Co., and the Dravo Corp. 

Inquiries regarding this 9%3-page book 
should be addressed to Booth & Flinn Co. 
1942 Forbes Street, Pittsburgh 19, Pa. 
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“GOODBYE” to old-fashioned, expensive, time-consuming 


tractor maintenance methods. 
NOW .. . truck wheels, idlers and rollers on all Allis- 
Chalmers crawler tractors are at the factory. 


Lubricant needs only to be replenished . . . not replaced . . . once 
every 1,000 hours. That's... ONCE IN SIX MONTHS... on a 





: | factot of salty tei Gejuritg edeigeate tetelention tor long 
GREASING JOB IS EASY . pea? 
FOR THIS OPERATOR ating periods. Depa ewes annannt eet a peoene ead 
= , _.. ne fighting through mud to life 
hee, q reach truck wheels, front idlers For the full story of this and other features which make 
an and support rollers! With Ailis- Allis-Chalmers tractors steady, high yardage movers, contact 


Chalmers’ 1000-hour truck assem- your Allis-Chalmers dealer. 
bly lubrication, operator can select 
convenient time and spot to re- 
plenish lubricant. 








= 
ALLIS-CHALMERS =a 
TRACTOR 


DIVISION + MILWAUKEE 1, U.S. A. 
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International Order for 
Standardization Organized 


DELEGATES FROM 25 nations met in Lon- 
don recently to form an International Or- 
ganization for Standardization (ISO), the 
membership of which will consist of na- 
tional standards bodies. The work of ISO 
will be enacted through technical commit- 
tees upon which any country that so de- 
sires may be represented 

Although the new ISO organization will 
not be formally completed until its constitu- 
tion is ratified by 15 national standards 
bodies, it has started work by reviewing 
the projects of its two predecessor organi- 
zations--the International Federation of 
National Standardizing Associations and 
the United Nations Standards Coordinating 
Committee. Headquarters of the new or- 
ganization will be in Geneva, Switzerland 
President of ISO is Howard Coonley, chair- 
man of the executive committee of the 
American Standards Association. 





Report on Panama Canal 
and Its Ports Available 


FOR INDIVIDUALS AND agencies interested 
in the development of harbors and the es- 
tablishment of port and terminal facilities, 
the Board of Engineers for Rivers and Har- 
bors has issued a revised report on “‘The 
Panama Canal and Its Ports” as No. 40 in 
its projected series on the principal ports of 
the United States. 

The revised volume contains information 
with regard to port and harbor conditions, 
piers, wharves, drydocks, marine repair 
plants, floating equipment, and wrecking 
and salvage facilities. Steamship, railroad 
and air lines serving the Canal are listed, and 
other data useful to shipping and transporta- 
tion interests in connection with the move- 
ment of goods through the various ports are 
given. 

Those wishing to obtain the volume 
should address the Board of Engineers for 
Rivers and Harbors, War Department, 
Washington, D.C 





Coast and Geodetic Survey 
Isogonic Chart Available 


THE DISTRIBUTION OF magnetic declina- 
tion throughout the United States and ad- 
jacent regions, as of 1945, is shown in a new 
edition of ‘“‘Isogonic Chart for 1945,” re- 
cently issued by the U.S. Coast and Geo- 
detic Survey 

The present edition is on a new base map, 
prepared to a scale of 1: 5,000,000 instead of 
the former scale of 1:7,000,000. Other de- 
partures from the 1940 and previous edi- 
tions are the showing of cities, towns, lakes, 
and important rivers to a greater extent 
than before, and the inclusion of Bermuda 
and a part of Newfoundland. The iso- 
gonic lines are derived from the observed 
values by a method that gives more consis- 
tent recognition to local irregularity than 
was obtainable by former methods. 

This new edition is printed in five colors on 
heavy chart paper, 31 X 47 in. in size, and 


is supplied unfolded. It may be obtained, 
at a cost of 40 cents, from the Director, 
U.S. Coast and Geodetic Survey, Washing- 
ton 25, D-C. 





Engineering Research Cited 
by Russell Sage Foundation 


In A suRvVEY of research relating to the 
enlargement of professional service, a re- 
cent bulletin of the Russell Sage Foundation 
cites current efforts of the engineering so- 
cieties to improve the economic and pro- 
fessional status of the engineer. Particular 
reference is made to ASCE achievements in 
the field of classification and compensation 
of engineers. 

The 39-page bulletin—entitled ‘‘The Use 
of Research by Professional Associations in 
Determining Program and Policy’’—also 
summarizes the program for improving en- 
gineering education of such organizations as 
the Engineers’ Council for Professional De- 
velopment and the American Society for 
Engineering Education. 

The publication may be obtained from 
the Russell Sage Foundation, 120 East 22nd 
Street, New York City. The price is 25 
cents. 





Report on Traffic Engineering 
Activities Now Available 


TRAFFIC ENGINEERING ACTIVITIES in city 
and state government are summarized by 
the Eno Foundation for Highway Traffic 
Control in a 100-page volume entitled 
The Organization of Official Traffic Agencies 
in Cities and States. In a nationwide survey 
of the situation—conducted by Wilbur S 
Smith, Assoc. M. ASCE, technical adviser 
to the Foundation—it was found that 55 
percent of the 78 cities of more than 50,000 
reporting have traffic engineering bureaus 
or agencies, indicating recognition of the 
need for trained technical traffic assistance 
in the larger cities. 

Those wishing to obtain copies of the 
report should get in touch with the Eno 
Foundation for Highway Traffic Control, 
Saugatuck, Conn. 





E. S. Webster Retires as Board 
Chairman of Stone & Webster 


RETIREMENT OF Edwin S. Webster as 
chairman of the board of Stone and Webster, 
Inc., has been announced by that organiza- 
tion’s board of directors. Mr. Webster, a 
co-founder of the firm, will continue his di- 
rectorships in the company and its subsidi- 
aries, and will maintain his office in the 
Stone & Webster Building in Boston. He 
will be succeeded as chairman of the board 
by William T. Crawford, who has been con- 
nected with the organization since 1908— 
for the past ten years as executive vice- 
president. 

Stone & Webster, Inc.—established by 
Mr. Webster and the late Charles A. Stone 
in 1899—was one of the first organizations 
in this country to operate exclusively as a 
firm of engineering consultants. 
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Official Standards for 
Light-Gage Steel Issued 


OFFICIAL INDUSTRIAL STANDARDS { 
light-gage steel, which will make 
broader uses of the material in certain type 
of building construction, have been issue 
by the American Iron and Steel Lnstituy. 
under the title, “Specification for the Design 
of Light-Gage Steel Structural Members ” 

This comprehensive 39-page bulletin \ 
the result of a program—initiated in 1939 
under the Building Code Committee of th. 
Institute—to study the behavior of light. 
steel structural members under load and the 
proper proportioning of such members. Th. 
research work was done at the Cornel] pj. 
versity college of engineering, under the dj. 
rection of Dean S. C. Hollister, Prof. W. | 
Malcolm, and Dr. George Winter, Member; 
ASCE. 

Single copies of the bulletin may be ob. 
tained without cost from the American [roy 
and Steel Institute, 350 Fifth Ave, Ne» 
York 1, N.Y. 





Report on Use of Steel 
in California Is Issued 


PREWAR DEVELOPMENTS, wartime adjust- 
ments, and the long-range outlook for the 
steel and steel-using industries of California 
are covered in a 400-page report, prepared 
for the State Reconstruction and Re. 
employment Commission by the Bureau of 
Business and Economic Research of the 
University of California. This steei study 
was initiated by the Commission as part 
of its plan for retaining and expanding 
California’s tremendous wartime gains in 
manufacturing. 

The report was prepared under the 
direction of E. T. Grether, dean of the 
school of business administration of the 
university. A limited number of copies 
are available for distribution from the 
Printing Division, Documents Section, 
Eleventh and O Streets, Sacramento, Calif 
The price is $1.50, plus a tax of 4 cents 


Drawings and Drafting 
Room Standards Revised 


IN RESPONSE TO widespread requests from 
engineers and others who found the first edi- 
tion of “Drawings and Drafting Room 
Practice” helpful in standardizing drafting 
room procedures, the American Standards 
Association has issued a revised edition of 
this manual—the first since 1935. Sponsor 
organizations are the American Society for 
Engineering Education and the Americaa 
Society of Mechanical Engineers. 

Authorized in 1940, the present revision 
covers the enormous expansion in the use of 
graphics resulting from war industry, and 
the development of techniques that have 
come intocommon use. Other items covered 
in this 53-page standardization of American 
practice include the arrangement of views, 
line work, dimensioning, sheet sizes, and 
lettering. 

The manual may be purchased from the 
American Society of Mechanical Engineers, 
29 West 39th Street, New York 18, N.Y. 
The price is $1.50. 
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No Motor Grader without All-Wheel Drive and 
All-Wheel Steer can hope to equal the all-around 
operating efficiency of an Austin-Western “99” 
Power Grader. This was true of the “99” and 
99.M.” It is even more true of the “99-H” with 
its exclusive All-Wheel Drive and All-Wheel 
Steer, PLUS High-Lift Blade, Extreme Blade Reach 
and Completely Reversible Blade. 

Your nearby Austin-Western distributor will 
be glad to tell you the whole story of “The Power 
Grader That Has Everything.” 

AUSTIN-WESTERN COMPANY, AURORA, ILLINOIS, U.S.A. 


All-Wheel Steer greatly simplifies 
grading in reverse, by providing 
perfect steering control of both ends 
of the machine, 


104 


whiiaas > 
E provides tremendous earth-moving ability under all 
DRIV ground conditions. The entire weight of the machine is 
on driving wheels. 


speeds up and simplifies every job; makes it easy for 
the “99-H" to do things that are impossible for ordi- 
nary motor graders. 


All-Wheel Drive and All-Wheel Steer make it possible 


for the “"99-H" to do a superlative job of sloping banks, 
from the flattest to the steepest. 


Rear Steer makes it possible to reach 10 feet, 3 inches 
beyond the rear tire—a figure not even approached by 
any other grader. 

















”" 


EW \N 





Cooper Union Coordinates 
Courses with Industry 


Cooper UNtron HAs formulated a plan for 
further coordinating its evening courses in 
engineering with the daytime industrial 
employment of its students. It is proposing 
various means to facilitate enrollment of 
selected employees of industrial organiza- 
tions in free-tuition degree courses. 

The Cooper Union School of Engineering, 
during its 87 years of educating engineers, 
has become increasingly convinced that in- 
dustry and the college must supplement one 
another to provide more competent profes- 
sional workers, according to Gano- Dunn 
(M. ASCE), president. 

Details of the Cooper Union Cooperative 
Program are outlined in a folder distributed 
by the school, available on request to the 
Cooper Union School of Engineering, Cooper 
Square, New York 3, N.Y. 


lowa U. to Stress Social 


Science and Humanities 





NEW ENTRANCE REQUIREMENTS at the 
University of Iowa will permit expansion in 
social science and the humanities during the 
four-year engineering course. Freshmen 
entering the College of Engineering after 
June 1 will be required to present two 
semester hours of credit (or its equivalent) in 
college algebra, two in trigonometry, four 
in English composition and speech, and four 
in inorganic chemistry. This means that 
most entering students will require at least 
one semester of work in a liberal arts or 
junior college after graduation from high 
school. 

These new requirements are aimed to give 
the University “one of the best engineering 
courses in the United States,” said Dean F 
M. Dawson, M. ASCE, of the College of 
Engineering. The new course will include a 
total of about 25 hours in the humanities 
and other non-technical fields, such as 
English, speech, history of engineering, 
technical writing, economics, political and 
social science. Details of the new program 
may be obtained from the Office of the Reg- 
istrar or the College of Engineering, in Iowa 
City 


Missouri School of Mines 
Celebrates 75th Anniversary 


AN ACADEMIC CONVOCATION commemo- 
rating the 75th anniversary of the Missouri 
School of Mines and Metallurgy was held 
recently in Rolla, Mo. Dr. Frederick A. 
Middlebush, president of the University of 
Missouri, presided and Dr. Eugene McAul- 
iffe, chairman of the. Board of Trustees, 
Union Pacific Coal Co., deliverd the princi- 
pal address, on “The Engineer’s Contribu- 
tion to Society and the World.” 

Since the formal opening of the school on 
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“Dedication Day,’’ November 23, 1871, it 
has expanded from one building, two faculty 
members, and 28 students, to a modern 
school of technology valued at more than 
$3,000,000, having more than 100 faculty 
members and an enrollment of about 2,200. 
Established and maintained jointly by the 
State of Missouri and the federal govern- 
ment under the provisions of the Morrill Act 
of 1862, it has provided technical and scien- 
tific education to more than 10,000 students 
coming from every state and many foriegn 
countries. 





Postgraduate Fellowships 
Offered in Public Health 


FROM FUNDS contributed to its March of 
Dimes, the National Foundation for Infan- 
tile Paralysis has made a grant of $228,400 
for fellowships in postgraduate public health 
training. These are open to engineers and 
physicians for the school year beginning in 
the fall of 1947, and applications will be 
received at any time before May 1. 

The fellowships provide an academic 
year’s graduate training of about 9 months 
in an acceptable school of public health or 
sanitary engineering, followed by three 
months of field training, for men and women 
under 45 years of age, citizens of the United 
States. Engineering graduates with a 
bachelor’s or higher degree in sanitary, civil 
or chemical engineering are eligible, as are 
those with other engineering degrees who 
have had experience in the public health or 
sanitary engineering field. The purpose of 
the fellowships is recruitment of health offi- 
cers, directors of special services and engi- 
neers to help fill hundreds of vacancies in 
state and local health departments through- 
out the country. Intended for newcomers 
to the public health field, the fellowships 
are not open to employees of state and local 
health departments, for whom federal grant- 
in-aid funds are already available. 

Applicants may secure further details by 
addressing the Surgeon General, U-S. 
Public Health Service, 19th and Constitu- 
tion Ave., N.W., Washington, 25, D.C., 
Attention Public Health Training. 


Newark College Establishes 


Student Screening Procedure 


IN ADDITION to the elaborate pre-entrance 
engineering inventory test designed to 
evaluate the ability of freshman applicants, 
Newark College of Engineering has included 
another academic screening procedure de- 
signed to determine the eligibility of sopho- 
mores for admission to the junior class. 
Passing marks will no longer insure auto- 
matic promotion of second-year students to 
third-year standing. 

The curricula have been divided into Junior 
and Senior divisions, representing, respec- 
tively, the first and the last two years of 
college studies. Completion of the pre- 
professional studies of the Junior Division 
will be recognized by the award of a diploma 
and the title, associate engineer. Entrance 
into the Senior Division, where professional 
courses commence, will depend upon 
whether the student can meet the require- 
ments of the professional engineering de- 
partments. 
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Ervin Greenbaum, recently released fro, 
the Army Ordnance Department with 4, 
rank of lieutenant colonel, has been electes 
president and director of the Empire Tra:. 
tor Corp., New York City. Prior to ente. 
ing the service in 1940, Mr. Greenbaum Was 
director and chief engineer of the Michigan 
Public Works Commission and pubj; 
works engineer for the Michigan §tq), 
Highway Department. 

Samuel D. Porter has been made a men. 
ber of the Ann Arbor, Mich., consulting 
firm of Shoecraft, Drury & McName 
Mr. Porter has been on the staff of the oy. 
ganization since 1929—of recent years » 
the capacity of principal assistant enginee 

Arthur D. Kidder and Joseph C. Thom 
have retired as cadastral engineers for the 
U.S. General Land Office, Washington 
D.C., after many years of service. The; 
will continue their professional work as con. 
sulting cadastral engineers, specializing 
large-scale cadastral surveys, boundary 
locations, and riparian rights. 

Einar T. Larsen is now chief project eng. 
neer in charge of the engineering develop. 
ment of the Eagle Mountain ore deposits fo; 
Kaiser Engineers, Inc. Mr. Larsen ha 
been with the Kaiser organization sinc 
1941, and was chief engineer during the war 
time construction of Richmond Shipyards 
Three and Four. 

F. R. McMillan, since 1927 director « 
research for the Portland Cement Associa. 
tion, Chicago, has been promoted to th 
position of assistant to the vice-president for 
research and development. Other recent 
promotions include that of H. F. Gonner- 
man, for the past 19 years manager of th 
Association’s research laboratory in Chi- 
cago, to the position of director of research 

Charles T. G. Looney, until lately a civil 
engineer in the Johns Hopkins University 
Applied Physics Laboratory at Silve 
Spring, Md., has become an associate pro- 
fessor of civil engineering at Yale Univer 
sity. He will continue to serve the Labors- 
tory in a consulting capacity. 

Harry P. Burleigh, recently released frow 
the Army Engineer Corps, with the rank of 
major, has accepted a position as head of the 
recently established Pecos River Basin 
Coordination Office, with headquarters # 
Carlsbad, N.Mex. Prior to joining th 
service, Mr. Burleigh was a geologist fr 
the Soil Conservation Service, in Washing- 
ton, D.C. 

Albert F. Raulin is now on the engineering 
staff of Jenkins, Merchant & Nankivil, @ 
Springfield, Ill. He was recently released 
from the Navy Civil Engineer Corps, a4 
before that was testing engineer for th 
Dravo Corp., in Pittsburgh. 

Frederick W. Thortenson has accept * 
position in the Fish and Wild Life Servic: 
Office in Minneapolis, Minn. He was prev" 
ously in the Minneapolis office of the Port 
land Cement Association. 
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Aren't those grades a little TOO FLAT ? 







NO... because we're 
putting in 
TRANSITE — PIPE « 


» ENGINEERING for February 


Transite’s exceptionally high-flow capacity (n-.0i0) 
often permits a choice of two important economies: 


(1) Flatter Grades: This means shal- 
lower trenches and correspondingly 
lower excavation costs —an especial- 
ly important economy when dealing 
with deep trenches. 
(2) Smaller Diameter Pipe: An alter- 
nate economy which the designer 
may take advantage of when deep 
trenches present no problem. 
Savings like these are possible be- 
cause Transite Sewer has an excep- 
uonally high-flow capacity (n=.010). 
Composed of an intimate mixture 


“TRANSITE is a registered Johns-Manville Trade Mark 


of asbestos and cement built up on 
a polished steel mandrel, Transite 
Sewer Pipe has a smooth interior 
surface that offers minimum resist- 
ance to the flow of sewage. 

Other money-saving Transite advan- 
tages are: 

Less Infiltration —because of sleeve- 
type joints that stay tight...and long 
13-foot lengths that result in fewer 
joints. Thus, the load on the treat- 
ment plant is reduced—treatment 
costs are lowered. 
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More Economical Installation —be- 
cause Transite’s light weight and 
long lengths make it easier to lay 
this pipe to line and grade. 


Lower Maintenance Costs — because 
of Transite’s asbestos-cement compo- 
sition that combats corrosion inside, 
outside, and all the way through — 
plus tight joints that prevent costly 
root trouble. 


For all the facts, write for the 
Transite Sewer Pipe bro- ae 
chure. Address Johns- TIM 
Manville, Box 290, New JM 
York 16, New York. SRovuers 
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Karl Terzaghi and Howard M. Turner will 
fill two new professorships, recently estab- 
lished in the Harvard Graduate School of 
Engineering to give recognition to practic- 
ing engineers. They will have the title of 
Professor of the Practice of Civil Engineer- 
ing. Dr. Terzaghi has been a visiting lec- 
turer at Harvaid since 1936, and Mr. 
lurner is a Boston consultant. 

Samuel H. McCrory, cf Washington, 
D.C., has retired from the Department of 
Agriculture after 40 years of service. Dur- 
ing the war Mr. McCrory headed the 
nation-wide hemp program of the Com- 
modity Credit Corp., which produced and 
processed more than 200 million pounds of 
hemp for military and essential civilian use. 
He was the first recipient of the John Deere 
Gold Medal of the American Society of 
Agricultural Engineers for the “high value 
to agriculture and to society” of his research 
and research administration 

Paul E. Gisiger has resigned as structural 
engineer for the Pennsylvania Water & 
Power Co. and the Safe Harbor Water 
Power Corp., Baltimore, to join the engi- 
neering staff of the Motor-Columbus Corp., 
a public utility holding company, with head- 
quarters in Baden, Switzerland. Mr. Gisi- 
ger has left for Switzerland, where he will 
be engaged on a program of hydroelectric 
power plant construction for the organiza- 
tion 

Joseph M. Werblow, recently relieved 
from active duty as a lieutenant commander 
in the Navy, has accepted a position with 
the Rheinstein Construction Co., of New 
York City 

A. M. Brenneke, previously with the 
Institute Nacional. de Obras Sanitarias 
at Caracas, Venezuela, has returned to the 
United States and is now connected with the 
Dallas, Tex., engineering firm of Chappell, 
Stokes and Brenneke 

O. W. Irwin, who recently retired as 
manager of sales of the Concrete Bar Divi- 
sion of the Carnegie-IIllinois Steel Corp., 
Pittsburgh, has been elected president of the 
Rail Steel Bar Association, with headquar- 
ters in Chicago. A pioneer in reinforced 
concrete research, Mr. Irwin helped to or- 
ganize the Concrete Reinforcing Steel 
Institute, which he served as president for 
two years and as director for eighteen years 
In his new capacity, he will supervise and 
expand the research and technical activities 
of the Association 

L. L. Landauer is now connected with the 
Dallas, Tex., engineering firm of Landauer 
& Grierrers. Until lately Mr. Landauer 
was a commander in the Navy, stationed in 
Washington, D.C 

Joseph E. Jenkins, formerly assistant 
sanitary engineer in the Houston, Tex., 
area of the Texas State Health Department, 
is now district sanitary engineer, with head- 
quarters at Fort Worth. Prior to his con- 
nection with the State Health Department, 
Mr. Jenkins served overseas in the Naval 
Construction Battalions 


Howard M. Smitten has retired as bridge 
engineer in the San Francisco office of the 
Western Pacific Railroad. Mr. Smitten 
has been in railroad engineering work for 
40 years—for the past 25 years as bridge 
engineer for the Western Pacific. 


Civit EnoitneerRinG for February 


Thomas R. C. Wilson has retired as 
chief of the Division of Timber Mechanics, 
Forest Products Laboratory, Madison, Wis., 
after 36 years of service with the organiza- 
tion. He has been with the Forest Products 
Laboratory since the 
inception of the organi- 
zation in 1910. After 
a vacation trip, Mr. 
Wilson will return to 
Madison to conduct a 
consulting service in 
engineering aspects of 
wood use, including 
the design of timber 
structures (with special 
attention to glued 
laminated construc- 
tion), inspection of T. R. C. Wilson 
timber supplies and 
structures, and reduction of loss and waste 
in manufacture. 

Edward E. Lipinski, formerly project 
engineer for James Stewart & Co., of Chi- 
cago, is now vice-president of J. H. Wil- 
liams & Co., engineers and contractors of 
Baltimore. 

Chester S. Allen, president of Lockwood 
Greene Engineers, Inc., of New York, has 
been appointed to direct the 1947 fund- 
raising drive for the National Foundation 
for Infantile Paralysis in the Greater New 
York area. 

John F. Long has accepted a position with 
the Bureau of Reclamation at Denver, 
where he will be in the materials laboratory 
section of the Engineering and Geological 
Control and Research Division. Mr. Long 
recently returned from overseas service in a 
photomapping unit of the Army. 

Robert L. Sanks, formerly research engi- 
neer in the civil engineering department at 
the University of California, has taken a 
post as instructor in civil engineering at the 
University of Utah. 

Lucius D. Clay, lieutenant general, Army 
General Staff, has been appointed European 
Theater commander, with headquarters in 
Berlin. Since the end of the European war, 
General Clay has been Deputy Military 
Governor of Germany 

Daniel Noce, major general, General 
Staff, has been appointed chief of the Civil 
Affairs Division, Office of the Chief of Staff 
General Noce’s most recent assignment has 
been as deputy director of the Service, Sup- 
ply and Procurement Division General, 
Staff. He was recently honored by elec- 
tion to the presidency of the newly estab- 
lished Amphibian Engineer Association, 
which was created in the interest of national 
defense and to foster the science of amphib- 
ian operations. 

Robert Lee Morrison, formerly district 
manager and director of operations for the 
Federal Works Agency at Knoxville, Tenn., 
has been appointed city manager of Knox- 
ville. 

George S. Robinson, commander, Navy 
Civil Engineer Corps, has been appointed 
Naval officer in charge of construction at 
Camp Lejeune, N.C. 

Kenneth C. Roberts has resigned as chief 
of the Structural and Heavy Equipment De- 
sign Division of the Tennesse Valley Au- 
thority to accept a position with the Vern 
J. Alden Engineering Co., of Chicago. He 
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will be succeeded in his TVA position by 
George Palo, who has been serving in th 
Navy Civil Engineer Corps. 

Harry S. Rogers, president of Brooklyg 
Polytechnic Institute, has been a 
the gold medal of the Downtown Br 
Association, which is given annually to the 
citizen who has rendered “the most dis. 
tinguished service for Brooklyn.” J, 
Rogers, who has been president of the Jp. 
stitute since 1933, received the medal and, 
scroll at the annual luncheon meeting of the 
association on January 27. During the 
war he served as chief of the general pmq. 
ucts and priorities division, Office of Pr. 
duction Management, and as i 
of the rubber and rubber products branc 
of the War Production Board. 

Warren W. Sadler is now engaged 
hydraulic and sanitary engineering with the 
Chicago consulting firm of Greeley & Hap. 
sen. He was formerly junior hydraulic 
engineer for the TVA. 

D. C. Andrews has been appointed genera) 
superintendent of construction of the Turner 
Construction Co. Mr. Andrews has bee 
with the organization in various capacities 
since 1925. In 1943 he was chosen to fill, 
position in the organization assembled by 
the company to help in the production of T.2 
tankers at Mobile, Ala., where he was as. 
sistant production manager of the shipyard 

Ingwald Edward Fiaa, hydraulic engineer 
for the San Francisco Water Department, 
has retired from the city’s service after 37 
years of work on the water supply of San 
Francisco. 

Lawrence A. Elsener and Harold Gotaas 
have been initiated into Chi Epsilon, na- 
tional civil engineering honor society 
Mr. Elsener is district manager of the Chi- 
cago Bridge and Iron Co., in San Francisco, 
and Professor Gotaas is on the civil engineer 
ing staff of the University of California 

Harold C. Enderlin, who was recently re 
leased from the Navy Civil Engineer Corps, 
has established a headquarters for the US 
Soil Conservation Service at Sacramento 

Leif J. Sverdrup, member of the St. Lows 
firm of Sverdrup and Parcel, has gone to 
Saudi Arabia, where he will confer with 
King Ibn Saud on $50,000,000 of construc 
tion contracts planned as the start of a 
modernization program for the country 
Mecca and other ancient cities along the Red 
Sea will be provided with electric and water 
supply systems under the program. An 
other ASCE member—Stephen D. Bechtel, 
president of the San Francisco consulting 
firm, W. A. Bechtel Co.—is also making the 
trip to Arabia, as his firm is cooperating 
with the firm of Sverdrup and Parcel in 
carring out the program. 

Paul C. Gillette, commander, Navy Civ 
Engineer Corps, has been appointed liaison 
officer for the Civil Engineer Corps Volu»- 
teer Reserve Organization within the Poto- 
mac River Naval Command. Commander 
Gillette served overseas during the wa, 
and supervised several of the Seabees major 
construction projects. 

David E. Donley has resigned as hydraulic 
engineer for the Norfolk District of the U.S. 
Engineer Department to accept a position 
as associate professor of hydraulic enginett- 
ing at Cornell University. 
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Pridefully, Fort Pitt Bridge shares honors with America’s leading architects, 
ontractors and public officials who have designated this organization as the 
upplier of fabricated structural steel for many of the important federal buildings, 
post ofhices, schools, hospitals, memorials and other institutions built during the 
past fifty years. 

In many instances Fort Pitt Bridge has been entrusted with the dual responsi- 
ility of fabricating and erecting the structural steel framework for these projects. 


‘ORT PITT BRIDGE WORKS 


Member American institute of Stee! Construction 
Offices, PITTSBURGH, PA. . . . Plant at CANONSBURG, PA. 


BRANCH OFFICES 


441 Lexington Avenue ea ee Washington Bidg. 
Bulkley Bidg. Detroit, Michigen ee ee 
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Joceph A. Wahler, construction engineer 
for the Firestone Plantation Co., has gone 
to Liberia,~Africa, for the company, as 
general supervisor of construction work on 
roads and bridges. He was previously with 
Pan-American Airways 
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Walter Wilson Crosby (M. '07) retired 
civil engineer of Coronado, Calif., died at 
his home there on December 20, at the age 
of 74. From 1905 to 1917 Colonel Crosby 
was chief engineer for the Maryland Geo- 
logical Survey, and for part of this period 
held a similar position with the State Roads 
Commission of Maryland. He then (1917 
to 1919) served overseas with the 104th 
Engineers, attaining the rank of lieutenant 
colonel. Later he was with the National 
Park Service and the Pennsylvania State 
Highway Department. Beginning in 1928, 
Mr. Crosby maintained a consulting prac- 
tice in Coronado, and for some years was 
chairman of the Coronado City Planning 
Commission. 

James Dougan (Assoc. M. '(04) retired 
engineer of Hackensack, N.J., died at his 
home there on December 16. Mr. Dou- 
gan, who was 72, was for many years con- 
nected with the New York architectural 
firm of Clinton & Russell—for 20 years 
as chief engineer. In the latter capacity, 
he was in charge of the design of founda- 
tions and of construction of heating, venti- 
lation, and plumbing details of the many 
notable structures erected by the firm in 
New York and elsewhere. At one time Mr. 
Dougan was special engineer for the Treas- 
ury Department on the heating and ventila- 
tion of the Department of Interior Building 
in Washington. 

Alfred Cookman Gregory (M. '13) engi- 
neer of sewers and water, Trenton, N.J., 
died suddenly on November 30. He was 
74. Mr. Gregory had been in the Trenton 
Department of Public Works since 1903 
He was chief engineer of the department 
from 1935 to 1938, and since the latter year 
had been engineer of sewers and water. 

Philip Jewett Hale (Assoc. M. °15) struc- 
tural engineer for the Freyn Engineering 
Co., Chicago, died on November 27, at the 
age cf 60. From 1910 to 1916 Mr. Hale was 
engaged in structural design in the Chicago 
office of Purdy & Henderson, and from 1917 
to 1931 was resident engineer for the Freyn 
Engineering Co. on the construction of 
blast furnaces, hydroelectric plants, and 
other structures. Later Mr. Hale served as 
associate structural engineer for the Public 
Works Branch of the Treasury Department 
in Washington and in 1942 he resumed his 
connection with the Freyn Engineering Co. 

George Samuel Hayes (M. ‘03) of 
Whittier, Calif., died in Dewittville, N.Y., 
recently, at the age of 80. Early in his 
career Mr. Hayes was with the Kellogg Iron 
Works, of Buffalo, N.Y,; the Berlin Iron 
Bridge Co., of East Berlin, Conn.; and the 
Tostevin-Hayes Fireproof Construction Co., 
of New York. Beginning in 1899, Mr. 
Hayes was for many years in private prac- 
tice in New York as a consulting engineer 
and contractor. 


2 Civit EnGtneerinG for February 


Charles Adams Hunt (M. 18) retired 
engineer of Babylon, N.Y., died in July 
1946, according to word just received at 
Society Headquarters. He was 71. Mr. 
Hunt was for many years in the engineering 
department of the New York Rapid Transit 
Railroad Commission and its successor, the 
New York Public Service Commission, on 
the construction of subways and elevated 
railroads in New York and Brooklyn. Later 
he transferred to the New York Board of 
Transportation, and he retired in 1934. 


Frank David Hutchinson (M. '18) engi- 
neer for the Metropolitan Device Corp., 
Brooklyn, N.Y., died on December 18, at 
the age of 66. From 1918 to 1940, Mr. 
Hutchinson was structural engineer for the 
New York firm of Post & McCord, Inc., 
in charge of the production of shop details 
for steel fabrication and the design of erec- 
tion equipment. Since 1940 Mr. Hutchin- 
son had been engaged in the design of struc- 
tural steel for the power plant division of 
the Metropolitan Device Corp. 


Paul Wright Longsdorf (Assoc. M. '27) 
president of Paul W. Longsdorf, Inc., of 
Elkins Park, Pa., died recently. Mr. Longs- 
dorf, who was 63, had been in private prac- 
tice in Elkins Park since 1923—first as a 
member of the firm of Longsdorf & Patter- 
son, and later as president of Paul W. Longs- 
dorf, Inc. Earlier he was supervising engi- 
neer for several landscape architects in 
and about Philadelphia, and from 1915 to 
1923 was engineer for Cheltenham Town- 
ship, Pa., in charge of road and bridge build- 
ing. 

Glenn Russell Loucks (Assoc. M. '31) 
right-of-way agent for the U.S. Bureau of 
Reclamation at Sacramento, Calif., died 
on December 4. He was 59. A specialist 
in irrigation and valuation, Mr. Loucks had 
been with the Madera Irrigation District, 
Madera, Calif.; the San Joaquin River 
Water Storage District, San Joaquin, 
Calif.; and the Roosevelt Water Conserva- 
tion District, Mesa, Ariz. More recently he 
had been land bank appraiser for the Farm 
Credit Administration and supervising engi- 
neer for the Defence Plant Corp. During 
the first World War Mr. Loucks served 
overseas with the 319th Engineers. 


Horace Greeley Nave (Assoc. M. '35) of 
Elizabethton, Tenn., died recently at the 
age of 44. An alumnus of Virginia Poly- 
technic Institute, class of 1928, Mr. Nave 
had been wth the Phoenix Utility Co. and 
the Knoxville Power Co., and for several 
years was assistant superintendent and 
project supervisor of road work in Carter 
County, Tennessee. From 1935 to 1940 he 
was with the Tennessee Valley Authority at 
Knoxville, and from 1940 until recently 
served as a captain in the Army Corps of 
Engineers—for part of this period in the 
Pacific Theater of War. 


Frederick Charles Noble (M. '10) retired 
New York consultant and ASCE Director 
in 1917 and 1918, died in Gulfport, Fla., on 
December 17. Mr. Noble, who was 74, was 
the son of Alfred Noble, Past-President of 
the Society, in whose honor the Alfred Noble 
Prize was established. An alumnus of the 
University of Michigan, Mr. Noble came to 
New York in 1900 as designer on the Man- 
hattan Bridge, and from 1903 to 1914 was 
engaged on the construction of the first 
subway system and as division engineer in 
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charge of construction of the East River 
Tunnel. From 1914 until his retiremeng in 
1930, Mr. Noble had a general Consulting 
practice in New York. Of recent years he 
had made his summer home at Fairfielg 
Beach, Conn., and lived at Hollywood, Pla, 
in the winter. 


Lemuel Bynum Ogilvie (Assoc. M. ‘49 
engineer for the Williams Brothers 
in Venezuela, died recently in Maracaibo 
Venezuela. He was 45. Mr. Ogilvie spen: 
a number of years in Houston, Tex., wher: 
he was, successively, with the Texas (,) 
the Humble Oil & Refining Co., and th, 
American Petroleum Co. From 1926 ,, 
1936 he was with the Harris County (Texas 
Engineering Department. In 1938 Mr. Ogil- 
vie went to Venezuela as chief engineer fo, 
the Mene Grande Oil Co., and more re 
cently he had been with the Williams Broth. 
ers Corp., in Tulsa, Okla., and in the Cana) 
Zone and Venezuela. 


Russell Elstner Snowden (M. '22) 
Currituck, N.C., died on December 5, x 
the age of 65. Mr. Snowden had beep 
construction engineer for the Atlantic 
Coast Line Railway, and for a number of 
years was with the North Carolina State 
Highway Commission. More recently he 
had a consulting practice at Snowden, N.C 


David Cowan Tennant (M. '28) who re. 
tired a year ago as chief engineer for the 
Ontario Division of the Dominion Bridge 
Co., died in Toronto, Canada, on November 
24. Mr. Tennant, who was 66, spent his 
entire career with the Dominion Bridg 
Co., having become connected with the 
organization in 1900. As structural engi. 
neer at Montreal for much of this period, 
Mr. Tennant designed and supervised the 
construction of the steelwork for the parlia- 
ment buildings at Ottawa, the Canadian 
Pacific Railway bridge over the St. Law- 
rence, and other notable structures. From 
1933 until his retirement in 1945, Mr 
Tennant was in Toronto, 


Herman Van der Veen (M. '20) hydraulic 
engineer of Beek, Nijmegen, Netherlands, 
died on October 27, at the age of 68. Al 
though born and educated in Holland, Mr. 
Van der Veen spent much of his career in 
the Orient. He was engaged on river and 
harbor improvements in Java and Sumatra, 
and from 1914 to 1930 was consulting engi- 
neer and hydraulic engineering adviser to 
the Chinese Government Conservancy 
Bureau. Returning to the Netherlands, 
Mr. Van der Veen then became government 
engineer for the Bureau Rijks Water Staat. 


Louis Joseph Voorhies (M. '39) consult- 
ing engineer of Baton Rouge, La., died om 
August 25, 1946, according to word just re- 
ceived at Society Headquarters. His age 
was 60. Mr. Voorhies spent his early career 
in railroad engineering work, and later (1915 
to 1915) was city engineer of Lafayette, 
La. From 1917 to 1918 he was associate 
professor of highway engineering at Texas 
A. & M. College, and from 1918 to 1926 
district manager for the J. B. McCrary 
Engineering Corp., of Atlanta, Ga. Since 
the latter year he had had a consulting 
practice in Baton Rouge. 

Benjamin Weiss (Assoc. M. ‘28) ™ 
engineer in the Queens Borough President's 
office, died suddenly on December 30, ™ 
Emporia, Va., where he was vacationing 
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Mr. Weiss, who was 60, was in the engineer- 
ing employ of the City of New York for 
39 years. He had served as chief of the 
Queens Topographical Bureau and as rep- 
resentative of the Borough President's 
office on the Board of Estimate. His most 
recent assignment was as postwar coordi- 
nator for Queens projects. A member of 
the executive board of the Municipal 


Engineers of the City of New York, Mr. 
Weiss had been editor of the Municipal 
Engineers Journal. 

Dalton Russell Wells (M. ‘14) Detroit 
engineer, died on March 8, 1946, according 
to word just received at Society Headquar- 
ters, He was 67. Early in his career Mr. 
Wells was structural engineer for the Detroit 
firm of Smith, Hinchman & Grylls and engi- 
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neer in charge of the Detroit Departmes; 
of Buildings. Later (1923 to 1926) he was 
building superintendent for Schenck & Wil. 
liams, architects of Dayton, Ohio, and from 
1926 to 1930 he was engineer in charge ¢ 


construction for the Dayton firm of Chari - 


H. Shook, Inc. For some years Mr. Wells 
headed his own engineering and archite. 
tural practice in Detroit. 





Applications for Admission or Transfer 


February 1, 1947 


Number 2 





The Constitution provides that the Board of Direction shall elect 
or reject all applicants for admission or for transfer. In order to 
determine justly the eligibility of each candidate, the Board must 
depend largely upon the membership for information. 

Every Member is urged, therefore, to scan carefully the list of 


MINIMUM REQUIREMENTS FOR ADMISSION 


candidates published each 
month in Civit ENGINEER- 
ING and to furnish the Board 
with data which may aid il 


Grape 


LeNGTH oF 


GeneRAL REQUIREMENT Aor AcTIVEe 


PRACTICE 


at determining the eligibility Member Qualified to design as well as to di- 35 years 12 years 


of any applicant. 
It is especially urged that Sinomees 

a definite recommendation Junior 

as to the proper grading be Affiliate 

given in each case, inasmuch 


APPLYING FOR MEMBER 


Anperson, CHaries Grirrin (Age 45) Regional 
Engr., Bureau of Reclamation Region 6, Billings, 
Mont 

Beavin, BENJAMIN EVERETT (Asses. M.) (Age 45) 
Project Engr. and Assoc. J. E. Griener Co., Cons 
Engrs., Baltimore, Md. 

Becuert, Cuartes Harotp (Age 41) Director, 
Div. of Water Resources, Dept. of Conservation, 
Indianapolis, Ind 

BoaRDMAN, EpGarR Tuurston (Age 45) Bridge 
Engr., Missouri Dept. of Highways, Carson City, 
Nev 

Farrincron, Arruur E. (Assoc. M.) (Age 57) 
Asst. Dist. Engr., Pennsylvania Highway Dept., 
Williamsport, Pa 

Foster, Epcar Evucene (Assoc. M.) (Age 52) 
Engr. (Hydr.) Hydrology Div., Branch of Project 
Planning, U.S. Bureau of Reclamation, Denver 2, 
Colo. 

Haun, Ropert Le Rov (Assoc. M.) (Age 35) Chief 
a. Engr., Jones-Hettelsater Construction 

, Kansas City, Mo. 

aaa Lioyp Larren (Assoc. M.) (Age 39) 
Project Supervisor (P-5) Soil Conservation Serv- 
ice, Coshocton, Ohio. 

Hart, Scorr Park (Age 57) Materials Engr., 
Montana Highway Comm., Helena, Mont. 

Henry, THomas Brown (Age 49) Member of firm, 
Jones & Henry, Cons. Engrs., Toledo, Ohio. 

HvucKINS, EDGAR vac mo We 55) Senior Engr., 
Industrial Eng. Sec., ashington, D.C. 

Hurczyc, BoL_es_aw ree 42) Warsaw, Poland. 
(Temporary address, Washington, D.C.) 

Kerra, Warren Gray (Age 38) Asst. Prof., Univ. 
of Alabama, University, Ala. 

Keiker, James Josern Arrnur (Assoc. M.) (Age 
40) Div. Engr., The Ohio Oil Co., Shreveport, La 

Kuanna, Gran Caanpra (Age 38) Selected for 
training in United Kingdom and U.S.A. by Govt 
of India. 

LAMOREAUX, Raymonp (Jun.) (Age 35) Comdr 
CEC) USN, Head Aviation Div., Bureau of 
Yards & Docks, Washington, D.C. 

LARSON, Linne CLArence (Assoc. M.) (Age 47) 
Engr., Taylor & Taylor, Cons. Engrs., Los Ange- 
les, Calif 

Mavuon, Lawrence CARNAHAN (Assoc. M.) (Age 
45) Associate Prof. of Civ. Eng., Univ. of Michi- 
gan, Ann Arbor, Mich 

Maynarp, Gorpon Scott (Age 46) Dist. Engr., 
Portland Cement Association, Richmond, Va. 

MICHABLIDES, MICHABL 9° 48) Director Ist class, 
Ministry of Agriculture, Athens, Greece; Bureau 
of Reclamation, Denver, Colo. 


rect important work 
Associate Qualified to direct work 27 years 8 years 


Qualified for subprofessional work 20 years 4 years 
Qualified by scientific acquirements 
or practical experience to co- 35 years 12 years 
operate with engineers 


Mrrcwect, Ricuarp Ray (Assoc. M.) (Age 64) 
Senior Highway Engr., PRA, Ogden, Utah. 

Morse, Reep FRANKLIN (Assoc. M.) (Age 48) 
Prof. of Civ. Eng., Kansas State Coll., Manhattan 
Kans. 

Pererson, Eomunp Nicorar (Age 56) Member, 
Coordinating Group, Northwest Power Pool, 
being Cons. Engr., Portland, Ore. 

Powet.t, Cart Wiuttam (Jun.) (Age 35) Asst 
Chief, Maintenance & Repair Sec., Hdq., 4th 
Army, Fort Sam Houston, Tex. 

Scrocors, Everett (Assoc. M.) (Age 43) Senior 
Structural Engr., TVA, Knoxville, Tenn. 

Suecton, Arcuer Venasie (Age 46) Chief, Gen. 
Eng. Branch, Office Div. Engr., U.S. Army, 
Atlanta, Ga. 

Sticxie, Samuet Dark (Assoc. M.) (Age 38) with 
Great Lakes Dredge & Dock Co., New York City. 

Vincenz, Jean Lacey (Age 52) Head Constr. Engr., 
Office of Chf. of Engrs., Washington, D.C. 

Waoner, Kart Burnuam (Assoc. M.) ) Age 36) 
Gen. Contr., Austin, Tex., also member ™, 
Dalton & Wagner, Dallas, Tex. 

Wess, Cuarites Marcus, Jr. (Age 44) Prin. Engr. 
(civilian), Chief Central Sec., Hospital Branch, 
Office of Chief of Engrs., Washington, D.c. 

Wurre, Lirovp Kennepy (Age 52) City Engr., 
Wichita, Kans. 


APPLYING FOR ASSOCIATE MEMBER 


ACKERMANN, Writtam Cart (Jun.) (Age 33) with 
TVA, Kuoxville, Tenn. 

BertTrRanp, Ropert Love (Age 39) Civ. Engr 
(P-3), Veterans Administration, , Tex. 

Bray, LyMAN Snyper (Age 36) Senior Engr., Dept. 
of Roads & Irrigation, Lincoln, Nebr. 

Brenner, NATHAN (Jun.) in S Woo Senior Engr 
(Administrative), Trans. Airlines, New 
York City. 

7 ry Samust Davin (Age 31) ee Materials, 

S. Engr. Dept., Sacramento, Cali 

CARBALLEIRA, Ropert Josern ( 4 oe Flushing, 
N.Y. Recently with CEC, US 

CHAPMAN, Pamir STANARD (Age a) Asst. Engr., 
US. Engr. Dept., Honolulu 

Crary, Writ1am Craio (Age 36) Aaseciahe Bridge 
Engr., Virginia Highway t., Richmond, Va. 

Craro, Wit1aM Barnarp (Age 31) Bog (Hydr.), 
P-2, U.S. Engr. Dist. Office, ebr 

Dariino, Wi_rrep Deros (Age 39) = (P-3), 
— Branch, U.S. Engr. Dept Paul, 

inn 

Dramonp, Witt1aM Howarp ( 37) Chief Struc- 
tural Designer, Jessop & Co., tta, India. 


as the grading must be based upon the opinions of those who know the 
applicant personally as well as upon the nature and extent of his pro 
fessional experience. Any facts derogatory to the personal character » 
professional reputation of an applicant should be promptly communi. 
cated to the Board. Communications relating to applicants are con. 


sidered strictly confidential 

The Board of Direction 

Resronsrace will not consider the appli. 

Worx cations herein contained from 

residents of North America 

until the expiration of W 

i year days, and from non-residents 

of North America until th 

expiration of 90 days from 
the date of this list. 


5 years 


5 years 


Dvuctos, rh - Georce (Jun.) (Age 32) Contr. 
Contoocook, N.H. 

Djanc, Yuan Hst (Age 33) Director and Chie 
Bureau of Water Conservancy, National Coo 
servancy Comm. of China, Berkeley, Calif. 

Evpripce, ALBERT MATTHEws (Jun.) (Age 31 
Design Engr. (Sanitary), City of Austin, T 

ErIcKson, Linne Ferix (Jun.) (Age 34) Tesi 
Engr., Idaho Bureau of Highways, Boise, Idabo 

Geseve, Frank Epwarp (Age 41) Job Engr 
G. H. Flinn Corporation, New York City. 

Grace, Joun Epwin (Age 38) Office Engr., Rollins 
& Forrest, Dallas, Tex. 

Groner, Davin ( awd Age 33) Lee tee =o 
Reconstruction 
Defense Plants; olieemn Corperation N oom 

Hrepr, CaHar_es Leo (Age 37) Senior Engr., USED 

ha, Nebr. 

KALYANARAMAN, VENKATARAMAIVER (Age *& 
Graduate Student, Univ. of Toronto, Canada 
Keiiey, ALEXANDER Cowan (Age 30) Asst. Engr 
Nashville, Chattanooga & St. Louis Ry., Nasb- 

ville, Tenn. 

Krapp, Leo FriepMANN (Jun.) (Age 28) = Engr 
Weir Kelby tion, Norwood, 

KRISHNA, Jas. (Age 34) —¢ | Prof. of Civ. Eng 
Thomason Coll., Roorkee, India. 

Leccoerr, re Duryea ( 37) Project 

Brinckerhoff, Hogan & Me 

uela. 


Merriam, Jonn Laravetre (Jun.) Bey 35) Asst 
Civ. Engr. (P-2), SCS, Yucaipa, Cal 

Munnicu, Joun Harvey (Age 41) Prof. of Civ. Box 
Thayer School of Civ. Eng., Etna, N.H 

Morrison, Hersert Joun (Jun.) (Age 35) Est 
geues Engr., Dept. of Water & Sewers, Mim 


Oakey, Ropert ETHan (Age 40) Asst. Highwey 
Rom California Highway Department, Fresno 

alif 

O’Brien, Joun Tuomas (Jun.) (Age 35) Hydr. Engr 
(P-3), SCS Laboratory, California Inst. of Tec 
nology, Pasadena, Calif. 

Otrn, Sexton ArtHur (Jun.) (Age 31) Engr., Coms 
Engrs., C.A., Caracas, Venezuela. 

Pace.s, Georog, Jr. (Jun un) | Vice-Pres., The Pene- 
tryn System, Inc., ting, Designing 80¢ 
Contracting Engrs., Chienes, 

Russert, ALEXANDER Davin (Age 35) Ens 
Donald R. Warren Co., Oakland, Calif. 

Saoenorn, Earnest Henry (Age 43) Asst. Bridge 
Engr., California Dept. of Pu orks, Sacts 
mento, Calif. 

ScHAMBERGER, Kari Henry ( 43) Senior on 
(Civ.), Bureau of Water Supply, Baltimore. ° 
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THIS PIPE GUARDS A DAM 
AND 2 BILLION GALLONS OF WATER 


At each junction ef mains and 
laterols @ corrugated metal man- 
hole, reducing from 48 to 24 
inches in diameter, provides access 
for cleanouts and inspections. 


Here’s how engineers employed an 
Armco subdrainage system to protect 
one of the world’s largest rolled-fill 
earthen dams nearly 3 miles long. 

The 30-inch Armco Perforated Pipe 
was installed under the dam with 12, 18, 
24 and 30-inch laterals and outlets. By 
intercepting seepage water resulting 
from hydrostatic pressure, the system 
effectively prevents uplift or boiling on 
the downstream side. 

Installation was easy, thanks to the 
light weight and freedom from breakage 
of Armco Pipe. Tight joints, so essential 
to the safety of the dam. were assured 


ARMCO 
PERFORATED PIPE 


by Armco’s method of joining long pipe 
lengths with sturdy band couplers. 
You'll find an Armco subdrainage sys- 
tem indicated wherever harmful ground 
water must be removed to keep subgrades 
firm and stable. AkmMco Pipe has proved 
its ability to resist crushing, cracking or 
disjointing under the impact and weight 
of heavy loads. Efficiency remains high 
because there is less chance of silting or 
clogging. Write today for complete in- 
formation. Armco Drainage & Metal 
Products, Inc., and Associated Compa- 
nies. 815 Curtis St., 
Middletown, Ohio. 





Caney 


VW 
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Syow, Martin Josern (Jun.) (Age 32) Officer in 
Charge of Constr., Naval Ordnance Test Station, 
Inyokern, Calif. 


Stiene, Rowpert Marion (Jun.) (Age 34) Engr., 
Cia. MceGraw-Warren, Cochabamba, Bolivia. 


Srravuss, Max WiicitaM (Jun.) (Age 32) Structural 
Engr., Dept. of Water & Power, Los Angeles, 
Calif. 

SUTHERLAND, Marvin McTvyerre (Jun.) (Age 34) 
Asst. Chief Engr., State Div. of Budget, Rich- 
mond, Va 

Vincent, James Atpert (Age 32) Jun. Highway 
Engr., St. Clair County Highway Dept., East 
St. Louis, Il 





Engineering Societies Personnel Service, Inc. 


NEW YORK 
8 W. 40th St. 


of the Four Founder Societies. This service is availab 
tions advertised by the Service the applicant agrees, if actually placed in a 
pay a placement fee in accordance with the rates as listed by the Service. 

non-profit personnel service and are available upon request. 


CHICAGO 
211 W. Wacker Dr. 


The items listed below have been furnished by the Engineering Societies Personnel Service, Inc., which is under the jaint managemen 
ce é. le to members and is operated on a cooperative, ngn-profil basis. In applying for posi. 
ition through the Service as a result of these advertisements, 
hese rates have been established in order to maintain an effici 
This also applies to registrants whose notices are placed in these columns. Ai 


Wieoctrns, ALtsert Ropert (Age 30) Structural 
Designer, Faisant & Kookeu, Cons. Engrs., 
Baltimore, Md. 

Wutt1aMs, Sam S. (Jun.) (Age 35) Major, Corps of 
Engrs., U.S. (Regular) Army. 


APPLYING FOR JUNIOR 


Caciey, Leo W. (Age 27) Civ. Engr., Office Eng. 
Div., The Panama Canal, Balboa Heights, Canal 
Zone. 

pe Bias Gomez, Istporo (Age 31) Sent to United 
States by Inst. Tecnico de La Construction y 
Edification to study and conduct research for 


DETROIT 
100 Farnswerth Ave 


replies should be addressed to the key numbers indicated and mailed to the New York Office. 


A weekly bulletin of engineering positions open is available to members of the cooperating societies at a subscription of $3 per quarier 


or $10 per annum, payable in advance. 





Men Available 

Enomneer; Jun. ASCE; 22; single; B.C.E 
degree; 6 months’ experience in structures and 
testing in aircraft plant; art-time experience 
with sanitary engineering firm, field and office 
work; knowledge of high school French and Span- 
ish. Will consider any location in any civil engi- 
neering field. Available April-May. C-342 


Associate Proressor or Crvm ENGINEERING; 
Assoc. M. ASCE; 40; 15 years’ civil engineering 


co _ | 


CONSOLIDATED STEEL 
CORPORATION 


LOS ANGELES 
Needs 


Draftsman - Derailers 
Draftsman - Checkers 





Experienced in Structural Steel 
Fabrication of Buildings, 
Bridges, etc. 


Top Pay Permanent 


Write 


CONSOLIDATED STEEL 
CORPORATION 


Personnel Department “il 


P. ©. Box 6880 East Los Angeles 
Branch 


Los Angeles 22, Calif. 











teaching. Practical experience in sanitary, high- 
way, and hydraulic engineering. Proved ad- 
ministrator. Available for spring term. C-343. 
Enoineer; Jun. ASCE; age 28; B.S. in C.E.; 
sanitation management major; 3 years of chemi- 
cal engineering and additional study in industrial 
engineering. Desire permanent position. Previ- 
ous experience in mechanical design; aircraft 
stress; industrial engineer (wage incentive); 
ee engineer (layout, etc.); research. 
344. 


Crty Manacer; M. ASCE; 51; married; 
registered civil engineer with 20 years’ broad 
experience in charge of planning amd construc- 
tion of structures (hotels, houses, service head- 
quarters, shelters, etc.), dams, roads, water 
systems, sewage systems for 40 state recreational 
and memorial properties; 4 years as post engi- 
neer (repairs and utilities) for a large Army camp 
Available one month's notice. Location de- 
sired, West-—California preferably. C-345. 


Crvm Enormveer; M. ASCE; 40; registered 
New Jersey and Maryland; airport, waterfront, 
maintenance, surveys, industrial, and general 
building construction experience. Engineer in 
charge of construction on various contracts, 
averaging one to two million dollars per year 
during past 6 years. Recently Commander, 
CEC, U.S.N.R., and public works officer at one 
of the largest air stations in the East. C-346. 


Enotneer; M. ASCE; college graduate; New 
York and New Jersey licenses; with 27 years’ ex- 
perience in steel and concrete design of industrial 
buildings, housing, subway, arches, heavy founda- 
tions, and water supply. Want responsible per- 
manent position in New York City or northern 
New Jersey, preferably with small concern. C-347. 


Positions Available 


Cost Enorneer, 35-45, with construction ex- 
perience, covering estimating labor, materials, 
and equipment, for field assignment on heavy 
construction. Locations, Venezuela or Domini- 
can Republic. Salary, $4,800 a year plus sub- 
sistence. W-7220(a). 


Crvm ENGINeeR, graduate, with at least 5 
years’ design experience in heavy construction, to 
design and lay out piers, wharves, and bulk- 
heads, etc. Salary, $4,000-$5,000 a _ year. 
Location, New York, N.Y. W-8084. 


Saces Enorneers. (a) Sales Engineers (two), 
25-30, civil graduates, with we construc- 
tion experience, to represent asphalt producer, in 
calling on road contractors, high officials, etc. 
Must own car. Location—one for Westchester 
County and one for northern New Jersey. Sal- 
ary, $3,600 a year, plus expenses. (5) Sales 
Engineer, under 25, to call on industrial users of 
asphalt, such as roofing manufacturers, flooring 
specialists, etc. Headquarters, New York. N.Y. 
W-8095 


STRUCTURAL ENGINEER thoroughly experienced 
in design of locks and dams and with experience 
in mec ical design of hydraulically operated 
equipment, to handle design on a number of 
locks and dams for control of tidal waters. 
Location, Florida. W-8211. 
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construction of plain and reinforced 
structures. CORcrete 
Mauix, Basute Anmen (Age 25) Graduate Studen: 
Univ. of Utah, Salt Lake City, Utah. 
MANNgS, Arnis Ear (Age 29) Graduate Studen: 
Univ. of Ill., Champaign, Il. ' 
Ropricusz-DeRRIBN, ARISTEDES (Age 25) Struc 
tural Engr., Crocker & Ryan, Denver, Co, 
Towery, Par (Age 25) Structural Engr. The 
Metallic Building Co., Houston, Tex. : 


The Board of Direction will consider the “pps. 
cations im this list mot less than thirty days afier i, 
date of issue. 


SAN FRANCISCO 
57 Post St. 


Crvm ENGINEER, young, with some design e- 
perience in simple foundations, structural 

and reinforced concrete. Will probably do som 
costs, inspection, supervision, and main office 


York. W-8329. 

Associate oR Futt Proressor, structud 
engineer, 30-45, to teach courses in structure, 
reinforced concrete, and allied subjects. Should 
be able to show high degree of 0 
structural design or research work, or engineering 

ublication. 1 open. Location, upstate 

ew York. W-8372(a). 

ARCHITECTURAL oR Crivi. ENGINEERIW 
DRAFTSMAN, young, who has had some i 
experience along architectural lines. 
have had experience on terminals, warehouses, 
restaurants, etc. Excellent opportunity. Sa 
ary to start, $2,500-$3,500 a year. Locations, 
New York, N.Y. W-8380. 

INSTRUCTOR IN CIviL ENGINEERING. Salary 
commensurate with experience and ability 
Send full qualifications and photograph in fire 
letter. Location, eastern Pennsylvania. W-83% 

SrructuRAL DRAFTSMAN, young, graduate 
preferred, to prepare shop drawings for structural 
steel, ornamental iron, steel stairs, etc., and to 
take measurements in the field. Later there wil 
probably be some _ estimating. Permanent 
“Location, upstate New York. W-8411. 


ENGINEERS. (a) Superintendent of construc 
tion experienced in heavy construction, partics 
larly superstructures and power plants 

ield Engineers (two) on heavy constructios 
One for straight engineering work, and the other 
to act as assistant superintendent. Salanes 
open. Locations, Ohio and Colorado. Inte 
views, New York, N.Y. W-8423. 


ENGrngeeRS. (a) Engineers to design and de 
tail water-supply distribution and sewerage 
systems. (6) Estimator for water supply «0 
sewage systems, with recent experience in pre 
paring trenching and excavation estimates 
Architectural Designers and Draftsmen. Lo 
tions, Washington and Alaska. W-8429 


LaBorATORY AssISTANT, preferably civil! grads 
ate, with at least 3 years’ concrete testing exper 
ence, to assist in testing, report writing, ¢t€ 
covering various cements, sands, gravel, stom 
and coral aggregates. Salary, $6,600-$7,200 
year. Location, Guam. W-8439. 


Project MANAGER to act as general supers 
tendent for large building construction }0 
Must have had considerable experience in sims 
construction work. Salary, $7 ,800-$8,500 ‘ 
year. Location, New York, N.Y. W-8448 


DESIGNING ENGINEERS, civil, electrical - 
mechanical, in all grades for plams and speci® 
tions of large sewage dis project. Salar) 
$350-$457 a month, hour week. 4 
tunity for advancement. San Francisco 
Area. §S-412. 


work. Salaries: Instructor, $2,150-$2,650; Re 
search Associate, $3,800-$4,800 a year, 1 $38 
month's vacation. Location, Virginia. W- 
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The Embarrassment 


of Success 


\ 7, No.2 Civit EnGtneerina for February 1947 


CATERPILLAR Diesel 


ENGINES + TRACTORS + MOTOR GRADERS 


29 


VERY now and then a manufacturer suc- 
ceeds in making a product so outstanding 
that public demand for it overwhelms pro- 
duction facilities. In his zeal for winning 
friends he finds himself making enemies — 
people eager to buy who cannot be assured 
immiediate or even early delivery. 


Thus, the earnestness the manufacturer has 
given to years of research and development 
—of product improvement and still better 
product performance—of efficient manufac- 
ture and unusual customer service... 
seems to come back to haunt him. 


It is the embarrassment of success. 


In becoming the world’s leading manufac- 
turer of Diesel engines, track-type tractors 
and motor graders, “Caterpillar” found 
many buyers forming a waiting line during 
the years when all products went into war 
use. To that waiting line were added many 
more whose favor was won by the illustrious 
war performance of these machines. 


Thus, despite the fact that “Caterpillar” 
production is at a high point, demand is 
still outrunning supply. To catch up— 
and also to provide an extra margin of 
facilities for future needs — production is 
being increased as rapidly as possible by 
an expansion program that is adding 
50 per cent more plant. 


“Caterpillar” is deeply conscious of the 
problems of the many users who prefer and 
patiently wait for “Caterpillar” products, 
“Caterpillar” thanks every customer for 
such patience in awaiting his turn on deliv- 
eries. You can be sure, that “Caterpillar” 
effort is the human utmost. It is live, re- 
sourceful — determined that, even in the 
face of material shortages and disturbed 
economic conditions, there shall be no 


unnecessary delays. 


CATERPILLAR TRACTOR CO., PEORIA, ILLINOIS 


EARTHMOVING EQUIPMENT 
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Dunking’s good for doughnuts, 


BUT DON’T DEPEND ON IT 
FOR WOOD 


Dousing or soaking lumber in a preservative—no matter 
what kind—is no substitute for pressure impregnation. 
A sound piece of construction lumber resists the pene- 
tration of liquids, and that resistance has to be overcome 
by vacuum and pressure to provide real protection. 
That's why American Lumber—whether Wolmanizing* 
for protection against decay and termites, Minalith- 
flameproofing*, or creosoting—uses only the pressure 
process. You're assured of maximum dependability what- 
ever your requirements. 
















CREOSOTING 









*Registered FLAMEPROOFING 


trademarks 


WOLMANIZING 


1654 McCORMICK BUILDING, CHICAGO 4, ILLINOIS | 
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To compare Eq. 2 with Rg 
both will be used in the solution of ; 
problem. 


ILLUSTRATION. Given a 16 x jp 
in. tied column with eight 7/,i, 
round bars. £, = 30,000,000 ps 
E. = 3,000,000 psi. Assume thy 
¢ = 0.000,001 in. per in. Find fj», 
terms of f... os 


> 


= 8(0.60) = 4.8 sq in. 
A, = 256 — 4.8 = 251.2 sq in. 
n = 10 








By Eq. 1 
f. = = = 0.617f, 
251.2 PERE hs 
¢4-8(30,000,000) * 3,000,000 


By Eq. 2: f. = 


251.2 + 4.83[ 10 — 30,000,000 (cer) 


=) 





251.2 + 4.8 [10 + 30,000,000 


= 0.611 f,, 


A formula identical with that 
shown as Eq. (8-6) in Sutherland and 
Reese’s Retnforced Concrete Desig 
may be obtained by the metho 
employed in deriving the preceding 
Eq. 2 if A, is made proportional 
the final stress in the concrete, that ss 
if 


A, = f.c . a f 


If the first term in Eq. (g) st 
placed by the value of A, from By 
(h4)—instead of from Eq. (d)—tk 
solution of the resulting equation 
gives : 


_ _ feo(A. + E,A./E.) 
n= A. + (E./E. + cE,)A. 





which is the same as Eq. (8-6) mer 
tioned above. / 
Application of Eq. 3 to the pro> 
lem solved by Eqs. 1 and 2 gives Is it an 
- 251.2 + 10(4.8) block t 
fa = Su 251.2 + (10 + 30)4.8 





0.674 cxerted 
equival 
Study of the results obtained 
Eqs. 1, 2, and 3 shows that under 4 Sq. it. at 
decreasing stress the plastic deiorm 
tion of concrete is proportional, 0% 


to the final stress (as in the case . We vy 
elastic deformations), but very neat Ik; 

to the arithmetic mean of the mite tis con 
and final stresses in the concr™ —_— 


during the deformation. 
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a 16 X 16 
ight /,in ot 
‘<- every concrete masonry unit jo 
sume tha s 
F ind f 
As everyone in the construction industry knows, the water permeability 
he of light weight concrete masonry units leaves no room for argument! 


The only possible argument lies in the means and methods of applying 
an effective water barrier to this excellent construction material. 

You are well acquainted with the claims made for the many materials 
designed to ““waterproof” concrete masonry units. 

But despite these many materials there must be a reason why Aquella is 
being so widely used throughout the nation today and acclaimed by home 
owners, architects, engineers, waterproofing contractors and builders! 
The answer lies in the simple fact that it works on an entirely new principle! 








0 Mustate : 


with that 
herland and Here is an Aquellized concrete masonry 
rete Desie unit filled with water. Naturally, there 
oes is no leakage. 
he method 
e preceding 
yortional te 


2 But what happens if the Aquella surface coat- 
ing is scraped off? To answer that, we scraped 
away this portion, and there's still no leakage. 

This may be slightly puzzling until you study 

the photograph of the third step... 





rete, that is 





j. (g) 1S fe 
\, from Eq 


qg. (d 
g equation 


3 The enlargement of a small, sawed-away 

section of the above block, which shows the * 
way Aquella penetrates to fill and close the 
microscopic pores of the surface. It is the 
filling of the pores—not essentially the sur- 
face coating—which stops the penetration 
of water. 









E, 
ay 
{3-0 ef 
0 the pi 
9 y ‘ > . . > ~ - 
gre Is it any wonder then, that in a cinder concrete contains many illustrations of the uses of Aquella 
ae block tower test, Aquella withstood the pressure in concrete masonry construction throughout the 
) 4.8 ; 
oer Coerted by an 8 ft. hydrostatic head of water, United States, and should prove 
_ # cquivalent to approximately 500 Ibs. pressure per very interesting to all in the con- 
ybtained 0! : , 
hat under 9M Sq: ‘t. at che base? struction industry. It is yours for 
tic deforms 
tional, 00 the asking. 
the case © We would like to send you details of this test. 
very neatly 


itis contained in our booklet, “Aquella and Con. PRIMA PRODUCTS, INC. 


f the mba 
Dept. K, 10 East 40th Street, New York 16, N.Y. 


he concret = oe 
crete Masonry Construction?” This booklet also 


= a ; 4 . : aon Pee] i 
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Vice é2 TRI-LOK 


OPEN STEEL FLOORING 





Extra strong construction — openings closely spaced — available in rectangular, 
diagonal and U shapes—with Safety Steps. Ask for Bulletin 1140. 
DRAVO CORPORATION, NATIONAL DEPARTMENT 
300 PENN AVENUE, PITTSBURGH 22, PA. 
( Distributor for THE TRI-LOK COMPANY) 





EMENT GUN COMPANY 


‘GUNITE’ CONTRACTORS 


GENERAL OFFICES —ALLENTOWN, PENNA..U.S.A. 
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| RESERVOIR REBUILT WITH ‘“GUNITE™ 


Shown above are “before” and “after” pictures of a twin reservoir at Saranac 
Lake, New York which we lined with reinforced “GUNITE” in 1928. The original 
reservoir was partially lined with rip-rap, leaked considerably, and was very difficult 
to clean. The ‘““GUNITE” lining converted this structure into a modern sanitary 
reservoir, with no leakage, which can be cleaned quickly and easily. | 
Our 72-page bulletin B2300 describes this and other reservoir jobs as well as 
many other types of “GUNITE” work. Write for your copy. It will be sent 
without obligation. ' 


| MANUFACTURERS OF THE ‘CEMENT GUN® 















Changes in Members 
Grades 


Additions, Reinstatements, 
Transfers and Resignations 


From December 10, 1946, to J 
1047, belo %, 





Additions to Membership 


AmBrosy, CALMAN JosePH, JR. (Jun. '46), Graduap 
Student, Rensselaer Polytechnic Inst RSE 
House, Sage Ave., Troy (Res, 612 Seventy. 
fourth St., Brooklyn 9), N.Y 

Anperson, Gorpon Cocsweii (Jun. 46 
for Committee on Fire Prevention and 
Star@lards, National Board of Fire Underwrites 
85 John St. (Res., 605 West Ilith St. Apt 
33), New York 25. N.Y 

Bean, Ricnarp Assott (M. 46), Constr. Mp 
J. F. Fitzgerald Constr. Co., 214 Essex St. Bo 
ton, Mass. (Res., 100 Pelham Road, Ne 
Rochelle, N.Y.) 

Beaiinc, Ray JoHnson (Jun. '46), Structed 
Engr., International Harvester Co., 180 Nob 
Michigan (Res., 1526 East 61st St.), Chicago #7 
Il ; 

Benzick, ALLEN Braprorp (Jun. '46), Field Eng 
Portland Cement Assn., 916 Northwest Bank 
Bidg. (Res., 3342 Upton Ave. North), Minne 
apolis 12, Minn 

Beri, Georce Josxva (Jun. '46), 301 Rast 46 
St., New York 17, N.Y 

Biensty, Ropert Conrap (Jun. ‘46), Ensign 
SCR, U.S.N.R.; 520 South Baker, McMinnvile 
Ore. 

Bouan, Joun Josern (Assoc. M. '46), Structunl 
Designer, International Harvester Co., 180 North 
Michigan (Res., 7648 South Jeffrey Bivd 
Chicago 49, Til. 

BouvcutTon, Newe.t Exvisworts, Jr. (Jun. '¥ 
Student, Univ. of Texas, Box 1674), Univ. Se 
tion, Austin (Res., 3139 Lovers Lane, Dallas i 
Tex 

Bover, Joun Evwrtn (Jun. '46), Dist. Engr, Wi 
lace & Tiernan Co., 416 Flour Exchange, Mins 
apolis, Minn. 

Browninc, Gren Ear (Jun. 46), Junior Highway 
Engr., State Highway Comm., State Bldg. (Re, 
1449 West 69th St.), Los Angeles 44, Calif 

Buiiincron, James Dovuoias (Assoc. M. 
County Engr., Lauderdale County, P.O. Ba 
16, Florence, Ala. 

Burpicx, Roy Dayton (M. '46), Col., U.S. Aray 
(Retired); Cons. Engr., 512 Exchange Bik 
Little Rock, Ark 

Burke, Evmunp Josern (Jun. ‘46), Junior D> 
signer, Corbett-Tinghir Co., Inc., Cons. Engrs 
15 Moore St. (Res., 3325 Bouck Ave), 
York 67. N.Y 

CaLpwett, Josern Morton (Assoc. M 
Hydr. Engr., Beach Erosion Board, Little Fat 
Road, N.W., Washington, D.C 

CaRSTENS, MARION Ropert (Jun. ‘46), 717 Bat 
Market St., lowa City, lowa 

Caruso, Joserm Jonn (Jun. '46), Designer, § : 
Vadger & Sons Co., 75 Pitts St., Boston (se 
104 Roslindale Ave., Roslindale 31), Mass 

Copp, Asuron Rutmerrorp (Assoc. M. 4). 
drologic Engr. (Laboratory Director), U.S. 0& 
of Commerce, Weather Bureau, Weather Bure 
Office, Box 2002, Sacramento 9, Calif 

Coisy, Eowrin Wuairmore (M. ‘46), Ongna © 
corporator, Gilbert Small & Co., Inc, 1 94" 
St., Boston, Mass. 

Coorer, Gsorors James (Jun. '45), 2119 No 
Delaware Parkway, Munster, Ind 
Cooper, Samust Date (Assoc. M. ‘46 
and Engr., Cooper & Perry, Archts.-Engrs s 
Journal Bldg. (Res., 27 Bob White 

Knoxville, Tenn. 

Costetio, Joun Lawrence (M. "46 A 
Service Comm., 876 City Hall, Philadelphie «“ 

Craio, Frank Samira (Jun. '46), Office Engr 
Urban Expressways, State Highway Dept. - 
Drexel Drive (Res., 5403 Ross Ave., AP 
Dallas, Tex 

Cromartiz, Wm11amM DovucLas_ 
Structural Dept., Reynolds, Smith & 


Hr 


Arch 


Pres 


Jun. “40 wa 
Hills, ? 


South Laura St. (Res., 2787 Post 5t Jackset 
ville, Fla. i 
Cummines, Epwarp Marx (M. '46), Sales ~ 


Bethlehem Steel Co. (Res., 11 Langhorne 
R_.D. 2), Bethlehem, Pa 


Py. 


@ Beo 
@ Con 
@ Con 
@ Del 

@ Goff 
@ Gree 
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iST OF RECENT PROJECTS 


@ Bear Valley pipe line extension 
(Escondido Mutual Water Co.) 


@ Comp Cooke moin water supply line 
(U. S. Army) 


@ Comp San Luis Obispo main water supply line 
(U. S. Army) 


@ Del Mor Avenue transmission main 


(San Gabriel County) 


@ Goffey Street pipe line 
(Los Angeles) 


@ Green River supply line replacement 
(Tacoma) 
@ Glendale- Burbank feeder 
(Metropolitan Water District of So. Calif.) 
@ Honford Engineering Works 
(U. S. Army) 
®@ Murray Reservoir line 
(San Diego) 
@ Orange County feeder 
(Metropolitan Water District of So. Calif.) 
® Wardiow Rd. & Alamitos Reservoir pipe line 
(Long Beach) 
© Son Vicente pipe line 
(Federal Works Agency) 
® Sonte Anita Calaveras feeder line 
( Pasadena) 
® Son Diego Aqueduct 
(U. S. Navy) 


Treasure Island supply line 
(U. S. Navy) 


PIPE & CONSTRUCTION CO. 


Leadership in Main Water Supply Line Construction 


> lock Joint Concrete Cylinder Pipe 
> Prestressed Lock Joint Concrete Cylinder Pipe 
@ American Concrete Cylinder Pipe 


«Centrifugal Concrete Pressure Pipe 


There are several important reasons for this leadership. High 
sustained carrying capacity is one. Permanent type of construction is 
another. The right kind of pipe is available for each different instal- 
lation. And in addition, these advantages can be obtained with 
maximum economy. Write for complete information. 


AMERICAN PIPE & CONSTRUCTION COMPANY 


Concrete Pipe for Main Water Supply Lines, 
Storm and Sanitary Sewers, Subaqueous Pipe Lines 


P.O. BOX 3428, TERMINAL ANNEX, LOS ANGELES 54, CALIFORNIA 


MAIN OFFICE AND PLANT—4635 FIRESTONE BLVD., SOUTH GATE, CALIF. 
DISTRICT OFFICES AND PLANTS—OAKLAND; SAN DIEGO; PORTLAND, ORE. 
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DARNELL, Mus Jerr (Assoc. M. ‘46), Airport 
Engr., Municipal Airport (Res., Route 1, Box 
704-C), Memphis, Tenn. 

Desmonnd, James Sternen (Jun. 46), Draftsman- 
Detailer, Judson-Pacific-Murphy Corp., 12 
Seventeenth St. (Res., 475 Fourteenth Ave.), 
San Francisco 18, Calif. 

Dyson, Freperic Ecxsart, Jr. (Jun. '46), Field 
Engr., O. W. Burke Co., 1032 Fisher Bldg. (Res., 
1050 Parker), Detroit 14, Mich. 

Evreer, Orrw ORLANDO (Assoc. M. ‘46), (The 
Ediger Eng. Co.), Administration Bidg., Munici 
pal Airport, Wichita, Kans. 

Ernst, THomas Epwarp (Assoc. M. '46), Secy. and 
Engr., Dept. of Public Utilities, City of New 
Orleans, City Hall (Res., 8432 Palmetto St.), 
New Orleans, La 

Escueceacs, Cart Wiuiam (Jun. 46), Asst. 
Engr., Consolidated Rendering Co., 178 Atlantic 
Ave., Boston (Res., 864 Watertown St., West 
Newton), Mass 

Ewe, Josn F., Jr. (Jun. '46), Structural Drafts- 
man, Mosher Steel Co., 3910 Washington Ave. 
(Res., 1126 Autrey, Apt. 1), Houston 6, Tex. 





for all preliminary 


surveys 








FLEMING, Stuart Rerp (Assoc. M. '46), Prin. Engr., 
Ford, Bacon & Davis, Inc., 39 Broadway, New 
York 6, N.Y. 

Fox, Freperick Hewrrt (M. '46), Prof. of Civ. 
Eng., College of Eng., Tulane Univ., New Or- 
leans, La. 

Futter, Jonn Drayton (Assoc. M. '46), 410 South 
Newport Ave., Tampa 6, Fla. 

Garpet, Erpon LeRoy (Jun. '46), Civ. Engr., 
Babeock & Wilcox Co., 111 West Jackson 
Blvd. (Res., Care, Viceroy Hotel, 4758 North 
Kenmore Ave.), Chicago, Ill. 

Garrison, Howse tt Baker (Jun. '46), Asst. Plans 
Designer, State Highway Dept. (Res., 543 North 
Ranney), Sikeston, Mo. 

GRARHART, Jonun Bicgetow (Jun. °46), Campus 
Engr., Oregon State College (Res., 659 Adam 
St.), Corvallis, Ore. 

Grerticse, James Oswap (Jun. '46), Junior Engr., 
Eng. Dept., City of Redondo Beach, City Hall, 
Redondo Beach (Res., 614 Twenty-sixth St., 
Manhattan Beach), Calif. 

Granoger, Dick Bucktnocnam (Jun. 46), Asst. 
Design Engr,, T. C. Forrest, Jr., Cons. Engr., 









Vout, No: 


1509 Praetorian Bidg. (Res., 5418 
Ave.), Dallas 6, Tex. Commas 


Grisemer, Cuartes Henry (Jun. "46). Asst ¢;, 
Engr., Standard Oil Co. of lormia. 225 Bos 
St., San Francisco (Res., 1001 East Mi y 

Porterville), Calif. . 


Gruss, Atsert Lestre (M. °46), Asst Bri 
Engr., State Roads Comm., 108 East ioe 
St. (Res., 1528 Kingsway Road), Baltimore mn 


- 


Guzman, Jose Danter Cortes (Jum. '46), Agr. and 
Civ. Engr, Hegel 3, Col. Rincon de! Bosque 
Mexico, D.F., Mexico. 


Haut, Joun Fenwice (Assoc. M. '46), Field Eng 
Portland Cement Assn., 2101 Holland 4). 
Utica, N.Y. “ 


HARLAND, JAMES WALLACE (Jun. 46), Instr a 
Civ. Eng., Eng. Dept., Seattle College (R. 
2808 West Eaton), Seattle 99, Wash ; 


Harrison, Gorpon LaVerne (Assoc. M. ‘4 
Senior Civ. Engr., East Bay Municipal Uti; 
Dist., 512 Sixteenth St., Oakland (Res., 46 Cy). 
fornia Ave., Orinda), Calif. 


HesPenneipe, Henry Avcust (Assoc. M. ‘4 
Engr. (Hydr.), U.S. Engr. Office, Fort Norioj 
Norfolk 1, Va. 

Hitt, RALPH Owen (Jun. 46), Graduate Studer 
Civ. Eng. Dept., Univ. of Utah, Salt Lake Cir, 
Utaly (Res., 849 Uinta St., Evanston, Wyo.) — 


Hmver, Kenners (Jun. 46), Junior Engr., Robi. 
son & Steinman, Cons. Engrs., 117 Liberty & 
New York (Res., 98-39 Sixty-fifth Road, Fors 
Hills), N.Y. 


Hovucaton, DonaLtp LAuRis (Jun. °46), Gradua 
Student, Colorado Univ., 842 Pearl St., Apt. ¢ 
Boulder, Colo. 


Hoyt, Kenneta Donacp (Jun. '46), 112 Bast You 
Ave., St. Paul, Minn. 


Hu, Cuta-Tsun (Jun. '46), Care, Prof. C. T. Wang 
Aeronautical Eng. Dept., New York Univ., Un. 
versity Heights, New York 53, N.Y. 


Hype, Joserm Bett (Jun. "46), Designer, Concrete 
Dams, Donald R. Warren Eng. Co., 505 South 
Figueroa, Los Angeles (Res., Route 3, Box 5% 
Ojai), Calif. 


Jacosy, Gorpon Campsett (Assoc. M. '#, 
Treas., Jacoby, McGrayne & Co., 262 Mas 
St., Paterson (Res., 45 Reynen Court, Ride 
wood), N.J. 


Jounson, Gorpon Enocn (Jun. °46), Architecteni 
Engr., Henschien, Everds, & Crombie, East 9 
Van Buren, Chicago, Ill. (Res., 131 Bast it 
Ave., Gary, Ind.) 


KapirLa, InDAR PRAKASH (Jun. °‘46), Graduate 
Student, Univ. of Minnesota (Res., 328 Test 
Ave., S.E.), Minneapolis 14, Minn. 


Kerexss, Georce Joun (Assoc. M. ‘46), Pre 
cipal Eng., Kaiser Engrs., Inc., 1924 Broadway 
Oakland, Calif. 


LAMBETH, JAMES BRANTLEY (Jun. "46), Asst. City 
Engr., City of Raleigh, Box 366, Care, Ey 
Dept., Raleigh, N.C. 


LaTmorge, Witit1aM Spears, Jr. (Jun. '46), Str 
tural Engr., Tennessee Valley Authority, “# 
Power Bidg., Chattanooga (Res., 403 West Brow 
Lookout Mt.), Tenn. 


Laycock, Joun Nosre (M. °46), Capt., CBC 
U.S.N. (Retired), 79 East Broadway, Der 
N 


LaZzARD, RaymMonp (M. '46), Ingenieur des Ponts¢ 
Chaussees, Madigan and Hyland, 2804 Forty 
first Ave., Long Island City (Res., 636 Wa 
138th St., Apt. 21, New York 31), N.Y. 


Leppetrer, DonaLp Lee (Jun. '46), Ensign, CBG 
U.S.N.R., Dep. Div. Pac. Docks Pearl Harb 
T.H., Navy No. 128, Fleet Post Office, @ 
Francisco, Calif. 


Lytis, Wir..1aM FuLtenwiper (Jun. 46), Spec* 
Research Asst., Univ. of Illinois, 114 Tal 
Laboratory (Res., 903 South Busey Ave 
Urbana, Ill. 


Maoora, Suuyjt (Jun. '46), Junior Engr., Banistt 
Eng. Co. (Res., 711 Fifteenth Ave., 5.5.) Muuse 
apolis 14, Minn. 


Mansvs, Sues ILamt (M. °45), Superintendiss 
Engr., 67 Ferozepore Road, Lahore, India. 


Matong, Ricwarp Case (Assoc. M. '46), Const. 
Engr., City Engr.’s Office, City Hell, ear 
on (Res., 200 Sapphire Ave., Baloos Isiast) 


Maver, Armanp (M. °46), Inspecteur General ¢8 
Mines, Ministere de la Production inden 
199th Boulevard, St. Germain (Res., 5! 
Raynouard, Paris), France. 
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To apartment-hungry Ameri- 
cans, scenes like this are among 
the most beautiful in the world. For, 
when a skeleton of this sort begins 
to rear skyward, it means that 
more places to live are on the way. 

To Bethlehem, the fabricating 
and erecting of such buildings is 
always a challenging assignment. 
It is a kind of work in which we 
have had rich experience, for our 
album of jobs shows all sizes, all 
types of mass-housing structures— 
apartments, hotels, dormitories, 


and others. 


When your plans include fab- 
ricated steel construction, talk with 
a Bethlehem engineer. We think 


youll like our methods. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold 
by Bethlehem Pacific Coast Steel Corporation 






pETHLEHE 
STEEL ‘i 
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WATER 


MEANS A LOT 
TO CITIES LIKE SIOUX FALLS, S. D. 


Sioux Falls, S. D., is a typical American City. 
Like many other smaller towns, it is growing 
into a much more important distribution and 
manufacturing point. Water for further growth 
was needed in large—but economical quan- 
tities. The choice was a Layne Well Water 
System that is now producing a million gal- 
lons daily. 

Sioux Falls is not burdened by high opera- 
tion cost, and furthermore there will be very 
little—or perhaps no repair expense for years 
to come, 

Layne Well Water Systems, used and fa- | 
mous the world over, are engineered for 
heavier duty than ever called upon to per- 
form. Such extra ruggedness and remarkably 
fine quality makes them an unmatched invest- 
ment for any city or industry. These Well 
Water Systems are built in a wide range of | 
capacities suitable for present needs and fu- 
ture growth. Spece requirements are small 
and installations can be completed in a mat- | 
ter of weeks. 

For further information, literature, etc., ad- 
dress Layne & Bowler, Inc., General Offices, 
Memphis 8, Tenn. 


HIGHEST EFFICIENCY 


Layne Vertical Turbine pumps are available in 
sizes to produce from 40 to 16,000 gallons of 
water per minute. High efficiency saves hundreds 
of dollars on power cost per year 


Arkansas Co 


AFFILIATED COMPANIES: Layne 





Stuttgart Ark * Layne-Atiantic Co Norfolk 
Va . Layne-Central Co Memphis Tenn . | 
Layne-Northern Co Misheaweke,. Ind. * 


Louisiana Co Lake Charlies. La. * Louisiana | 


Well Co Monroe. La. * Layne-New York Co ' 
New York City * Layne-Northwest Co Mil | 
waukee. Wis. * Layne-Ohio Co.. Columbus, Ohice 

* Layne-Pacific. Inc Seattic. Wash * Layne- 
Texas Co.. Houston. Texas * Layne-Western Co 
Kaneas City. Mo. * Layne-Western Co. of Minne- 


* International Water 
Canada * Layne- 


scta. Minneapolis. Minn 
Supply Ltd London. Ontario 
Rispano Americana. 8 


Mexico. D. F 


| 


WELL WATER SYSTEMS| 
VERTICAL TURBINE PUMPS 
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TOTAL MEMBERSHIP AS OF 
JANUARY 9, 1947 
Members 6,465 
Associate Members 8,322 

Corporate Members 14,787 
Honorary Members 39 
Juniors : 6,414 
Affiliates ’ 77 
Fellows l 

Total 21,518 











Junior 
of High 
San Francisco 

Berkeley 4), 


Mayrietp, Attison Duncan (Jun. °46) 
Highway Engr., Dist. IV, State Div 
ways, 2001 South Van Ness Ave 
Res., 2222 Durant Ave., Apt. 2 
Calif 

Merrit, Jonn Evucenr (Jun. 46), Sales Engr., 
Hugh J. Baker Co., 602 West McCarty (Res., 
4206 East 33d St.), Indianapolis 1, Ind. 

Micue., Hiceert FPrRepericx (Assoc. M 
Structural Engr. War Dept., U.S. Engrs., 
Lincoln, Bismarck, N. Dak 

Micue.s, VLADIMIR SterHen (Assoc. M. °46), 
Asst. Engr., State Rivers and Water Supply 
Comm., Melbourne, Victoria, Australia. 

MIN®SHAN, CuesTeR Herpert (Assoc. M. °46), 
Asst. Hydr. Engr., U.S. Geological Survey, 939 
Post Office Bidg., Boston 58 (Res., 233 Tremont 
St., Newton), Mass 

Moev.cer, Herpert Ira (Assoc. M 


46), 
Fort 


'46), Asst. Chf 


Structural Engr., Algernon Blair, Contr., P.O 
Box 749, Montgomery, Ala 
Mover, Stantey (M. °46) Senior Engr., Philadel- 


phia Elec. Co., 900 Sansom St., Philadelphia 5, 
Pa 

Murpocu, NorMAn (Jun. '46), 5376 Belgrave Place, 
Oakland 11, Calif 

NIcHOoLs, RopertT LeLaNnp 
Nichols Co., 936 East Slauson, Los Angeles 
Res., 226 West 120th St., Hawthorne), Cali 

Nr#out, Rene ARMAND (Assoc. M. '46), Directeur 
Centre Belgo-Luxembourgeois d'Information 
de l'acier, 38 Boulevard Bisschoffsheim, Bruxelles, 
Belgium 

Ovsen, Kenneta Emm (Jun. '46), Senior Engr., 
Kaiser Engineers, Kaiser Bldg. (Res., 2688 
Harrison St.), Oakland 12, Calif. 

Paxsoy, Aut (Jun. "46), Box 556, Stanford Uni- 
versity, Calif 

PATTERSON, Sipney Winrrecp (Jun. 46), Eng. 
Draftsman, Patterson Steel Co., Box 2620 (Res., 
1865 South Boston), Tulsa, Okla. 

Peck, Everetr Burr (Jun. "46), Junior Engr., 
Eng Projects, Univ. of California, College Ave. 
Pool, Berkeley (Res., 360 South 26th St., Apt. 
2B, Richmond), Calif 

Percival, Ropert Ssmerarp (Assoc. M. °'46), 
Associate Highway Engr., State Div. of High- 
ways, Box 1352, Fresno 15, Calif. 


Puetrs, Byret Dean (M. ‘46), Pres. and Chf. Engr., 
Municipal Engineers, Inc., 435 Union Bldg. 
(Res., 3141 Palm St.), San Diego 4, Calif. 

Pittman, James Our, Jr. (Jun. 46), Civ. Engr., 
Puget Sound Naval Shipyard, Public Works, 
Bidg. 78, Bremerton, Wash. 

PLautTz, Epoar Gortirer (M. '46), Div. Constr. 
Engr., State Highway Comm., 744 North 4th St. 
(Res., 607 East Day Ave.), Milwaukee 11, Wis. 

PoorRMAN, Frep Smon (M. °46), Asst. Chf., Eng. 
Div. (Military Constr.), Office, Chf. of Engrs. 
(Res., 2407 Fifteenth St., N.W.), Washington 9, 
D.C. 

Ratcuyse, Joun Frepericx (Assoc. M. '46), Supt., 
S. J. Groves & Sons Co., 511 Wesley Temple 
Bidg., Minneapolis 4, Minn, 

Ray, Gorpon Kerra (Jun. '46), with Portland 
Cement Assn., 33 West Grand, Chicago (Res., 
Mundelein), Ill 

Renz, Ricnagrp WARREN (Jun. '46), Officer in Chg., 
Commissary Store, U.S. Navy, Naval Air Sta- 
tion, Kodiak, Alaska. (Res., 610 West 119th 
St., Los Angeles, Calif.) 

Rice, Jerry H. (Jun. 46), Ensign, U.S.N.R.; 2056 
Monte Vista, Pasadena 8, Calif. 

Rotter, Max Evoens (Jun. 46), Bldg. Insp., 
Montgomery Ward and Co., West Chicago Ave., 
Chicago, Ill. (Res., 2034 Stanton, Whiting, Ind.) 

Rupick, Mri.tron Martin (Jun. 46), Draftsman, 
training for Design Engr., Truscon Steel Co. 

Res., 844 Roxbury Ave.), Youngstown, Ohio. 
Ryan, Atpert Joun (Assoc. M. 46), Maj. Corps 
of Engrs., U.S. Army, Deputy Dist. Engr. 
Works), Philadelphia Engr. Dist., Penn Mutual 
Bldg., Independence Sq., Philadelphia, Pa 
(Res., 307 East Central Ave., Moorestown, N.J.) 

SCHARNBERG, Ropert Les (Jun. 46), Asst. to Head 
of Civ. Section, Stanley Eng. Co., Hershey Bldg. 
(Res., 1511 West Fulliam Ave,.), Muscatine, 
owa, é 


Jun. 46), Harvey A. 
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, “Ll take the 
WHITE one 


every time!” 


WYTEFACE “A” 


TRADE MARK 
STEEL MEASURING TAPES 


The man who knows and uses 
measuring tapes instantly recog 
nizes the superiority of WYTEPACE 
“A” Steel Tapes. Raised black 
gracuations and rims, on a crack- 
proof white surface, make these 
steel tapes as easy to read in the 
brightest glare as in the dimmest 
light. See WYTEFACE “A” heavy 
duty and general purpose steel 
tapes at your dealer's, or write 
for catalogue. 


WYTEFACE Steel Tapes and Tape Rule 
are protected by U. S. Patent 2,089,208 


KEUFFEL & ESSER CO. 


EST. 1867 


NEW YORK . HOBOKEN, W. J. 


CHICAGO + DETROIT + ST.LOUIS 
SAN FRANCISCO - LOS ANGELES - MONTREAL 








dé A” 


TAPES 
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‘ Your Best Bet for Levee Work 
INTERNATIONAL Diesel Crawlers 





=~ > eet Se RENT ——- 
Efficient Dirt Moving 
Hems in Old Man River 









Three International TD-18 Diesel 
Crawlers moved 150,000 cubic yards of 
“ black gumbo with some sand and clay, 
™ tin 60 calendar days. They were rebuild- 
ing a levee near West Memphis, Ar- 
kansas, on the Mississippi. Hauls were 
as long as 1200 feet, daily yardage as 






high as 30,000. And they loaded at small This International TD-14 with Trail-builder is shown 
borrow pits without pusher assistance to __‘nelng eal road on approach th lees, 
get capacity loads in 10-yard scoops. depsnd by ere 018d op Th 
Performance like this points up the —ideal for this work. 
superiority of International Diesels for 
earth- moving. Their 4-cyle valve-in- for maintenance means more productive 
head engines provide dependable, eco- hours in every day. 
nomical power. Perfect weight distri- Yes sir! Your best bet for levee work, 
bution, adequate ground contact, rugged as for other earth-moving, is the Inter- 
construction and extremely durable mov- national Diesel Crawler. Get the latest 
ing parts give them the ability to handle information, facts and figures on Inter- 
the toughest earth-moving jobs with ease. national Crawlers, Wheel Tractors, 
Their built-in, quick-starting system Power Units and Diesel Engines now 
means that they waste no time getting in production, from the International 
to work. And the little time required Industrial Power Distributor near you. 


Industrial Power Division 


INTERNATIONAL HARVESTER COMPANY 
180 North Michigan Avenue, Chicago 1, Illinois 





Tune in James Melton on “Harvest of Stars’ every Sunday, NBC Network 


IAWLER TRACTORS -« WHEEL TRACTORS + DIESEL ENGINES - POWER UNITS 














ae 
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FEBRUARY IS JUNE 
TO A MATHEWS 


The colder the weather, the tougher the job 
of fighting fire. But so far as hydrant service 
goes, no fireman ever worries about a Mathews. 
Mathews Hydrants are independent of the 
weather. No machined part is exposed to water. 
The stem thread cannot freeze to the nut. 
The lower end of the stem is sealed by a lock nut 
against contact with water. The drain valve 
drains perfectly dry, the main valve cannot 
leak. Free to move up and down, the “Sand- 
Spun” protection case takes the thrust of the 
freezing earth. And, to cap this remarkable 
assembly, a malleable iron shield operating 
nut protects the revolving nut against rain, 
snow, or dust. ‘ 





Behind the Mathews is more than 75 years’ experience 
in quality-hydrant building. Give your community 
the extra safeguard of Mathews protection. 


OTHER FEATURES OF MATHEWS LEADERSHIP 
Barrel, containing all working parts, is removable e Rep-ir or replacement is 
entirely above-ground e Head can be rotated a full circle, on swivel flange 
e Replaceable head permits change in nozzle outlets e Nozzle levels can be 
raised or lowered e Barrel screws into bronze bushing in elbow e Operating 
thread (easily accessible) is only part that needs oiling e A modern barrel 
makes even the oldest Mathews good as new. 


MATHEWS HYDRANTS 


Wade by R. D. WOOD COMPANY 
PUBLIC LEDGER BUILDING, INDEPENDENCE SQUARE, PHILADELPHIA 5, PA. 
Manufacturers of “Sand-Spun” Pipe (Centrifugally Cast in Sand Molds) and R. D. Wood Gate Vaives 











Scuwartz, Henry Joun (Assoc. M. '46), Hydr. Srerinperc, Matcorm Lawrence (Jun. °46), 
Engr., U.S. Engr. Dept., 3d and Broadway Junior Engr., Col. H. A. Kelly, Cons. Engr., Care, 
(Res., 401 North Palm St.), Little Rock, Ark. City E ngr., City Hall, Paterson, N.J. (Res., 

ScHWARTZMAN, ALAN (Jun. °46), Architectural 3446 Giles Place, New York 63, N.Y.) 

Designer and Engr., Daniel Schwartzman, A.I.A., Sternperc, Irwin (Assoc. M. '46), Res. Engr., 
Archt., Room 911, Empire State Bldg., New York Dept. of Highways, Box 217-S, Tacoma 9, Wash. 
i, N.Y sf . Stone, Hmpreta Lewts (Jun. "46), Officer in Chg., 

Serie, Samust Brirran (M. '46), Coms. Engr., Constr. Battalion Detachment No. 1159, Peleliu, 
Union Trust Bldg., Parkersburg, W.Va. Navy No. 3252, Care, Fleet Post Office, San 

Serra, Donatp Hmton (Jun. 46), Highway Engr., Francisco (Res., 258 South Hudson, Pasadena 
State ys of Highways, 164 DuPage St. (Res., 5), Calif. 

673 Hill Ave.), Elgin, Ml. SrrausseR, Howarp Samugt, Jr. (Jun. "46), 

Sirsa, Ricuagp Lsaov (Jun. '46), Draftsman, The Draftsman, Gilbert Associates, Inc., 412 W 
Pacific Telephone and —-_ Co., 800 North ington St., Reading (Res., 18 Beechwood Drive, 
Fairview Ave. (Res., Fauntleroy Ave.), Reiffton), Pa. 

Seattle 6, Wash. STROUuKoFr, Gee Cys. 46), Student, uate 

Sotano, Utises (Assoc. M. '46), Superv. Engr., School of En Univ., 
Reconstruction Finance Corp., P.O. Box 1 Mass. (Res., Tas Gerard Ave., New ve ~* 2. 
(Res., 112 Pleasant St.), Easthampton, Mass. N.Y.). 


MBR ’ y Evenwoop (Jun. ‘46), Junior Tanner, Atva Ricuarp (Assoc. uM... 46), Engr., 

a Rnd State Div. High 4 tL. U.S. Bureau of Reclamation, Casitornis 
Van Ness Ave., San Francisco (Res., 332 Fruit Bidg., Sassamente (Ee Gres. bse) Palm Drive, 
St.. Oakland 2), Calif. North Sacramento 15), Calif. 


Tenant, Haro Harry (Assoc. M. "46), Structural 
ng. Associate, State Div. of Highway: Box | 
(Res. S010'/s Vou St.), Sacramento 17, Cay,” 
Tompson, Oscar ALaIn (Jun. 
Ave., Menlo Park, Calif. Gum. 46), 431 Borin 
a ag STANLEY THEODORE (Jun. "6 
he BE ee ee US. Engrs, 1795 
Jackson Omaha (Res., 3333 M St , bm 
Trev, ANGELO ag e 
Designer, The Rust 
(Res., e518 Overbrook  Bfed. , 1000 in 10, 
Trux, Ropert Lestre, Jr. (Jun. '46), Civ. FE 
American Cyanamid Co., South Cherry  St., se. 
lingford (Res., Box 31, North Haven), Cons ” 
Turner, Epwarp ———_ (M, *46), 
of Public Works, Je ‘de F 
mento, Casilla 115, bambea, Bolivia, _ 


G., S & Co., Inc., 
(Res., 7 South Evergreen St.), on Tens. 


Werserc, CHARLES Loge ae "46), Junice 


Che 50 Pack Ave). Wow York 16 An 


Werinsero, Lester Harry (Jun. '46), Instr. 
Civ. Eng., College of Eng., Univ. of Akron, Akro: 


Wenpe.., Everett Joun pe *46), Coun 
of Highways, Peoria ag apt 
Peoria 2, I 

WILLagp, ae Wesster (Jun. "46 
Denner, Advancs Sever Design Section bm 

, Cit 
Benton St., Joliet), Ill. we, & 

Younc, Georce Aten (Jun. °46), Asst. 
tural Engr., Harza meg Ge, 200 West A ww 
Dr., Chicago . 1141 South Hannah & 
Forest Park), I 


Membership Transfers 


ALEXANDER, VERNE (Assoc. M. "39; M. "46), Rs 
ry. Engr., U.S. Weather Bureau, Room n 
S. Court House, Kansas City, M 
ences , Wm_Larp FARRINGTON ad "41; Assoc 
M. °46), Asst. — Sosa ne North Carolins 
College, State "College Sta 
Raleigh N ne _ 


Biacx, Hayse Henry (Assoc. M. "38; M. ‘4, 
San. Engr. Reserve, U.S. Public Health Service, 
hag Works Park Filtration Plant, Detroit 14 

ich. 

Bover, Henry Frank (Jun. "40; Assoc. M. sé), 
Engr., Raymond Concrete Pile Co., 140 Cedar 
St., New York, N.Y. (Res., 125 West Gibbos 
St., Linden, N.J.) 

pes, Raymonp Lawrence (Assoc. M. ‘tH; 
46), Lt, Saye 
Rocket eller Plaza, New Yi 20, N. 

CampsBett, Duncan McEvoy (Asuee. rs "31; M. 
46), Chi. Engr.; Cook County Highway Dep, 
160 ‘North La Salle St. (Res., 7625 South Shor 
Drive), Chicago 49, Ill. 

Donnan, Witt1aM WALTER (Jun. "42; Assoc. 
*46), Associate Civ. So Div. of Irrig., US 
= oy of Agriculture, P.O. Box 158, Imperial, 


Bo ‘Sawum, Titon (Assoc. M. ‘35; M. '#), 
Chf. of Reng Inst. of Inter-American Affairs, 
6a (Av. Sur No. 54 (Res., Apartado Postal No 
14), Guatemala City, Guatemala, C.A. 

ENGSTROM, wane RicHarD (Jun. "26; Ass 
M. °31; 46), Vice-Pres., The Austin Ca, 
16112 teuntid Ave. (Res., 16100 Chadbourst 
Road, Shaker Heights), Cleveland 20, Ohio. 

Ewinc, Westey CHaries (Jun. "36; Assoc. 0 
*46), Gen. Mer., Merced County Mosquito Abate 
ment Dist., 660 Seventeenth St. (Res, # 
Twentieth St., Apt. 15), Merced, Calif. 

Fapum, Ratpa Erom (Jun. "35; Assoc. M. ‘#6 
Assoc. Prof. of Soil Mechanics, School of Cr 
Eng. and Eng. Mechanics, Purdue Univ., Wet 

ayette, Ind. 

Greenawatt, Witt1am Porter (Assoc. M. "Sl; 
M. '46), Vice-Pres., Young & Greenawalt Co. 
1011 East 148th St., East Chicago, Ind. 

Hapiex, Homer More (Jun. "10; Assoc. M. L 
46), Cons. Engr., 903 Seaboard ‘Bldg. (Res., 55! 
Holly St. ), Seattle 8, Wash, 

Hancock, James Harvey (Jun. "39; Assoc. — 
Associate Structural Engr., . Eng. 
The Panama Canal, Diablo Heights, Cast 
Zone. (Res., 812 Shotwell St., Memphis \ 
Tenn.) ae 

Harpy, Wm1aM Rapa (Jun. "37; . M. 
City ‘San. Engr., City Health Dept., City Be 
(Res., 3750 West 4th St.), Fort Worth, = . 

Hatcu, BeRNaRp FRANKLIN (Assoc. M. 

46), (Burgess & Niple, Civ. and San. Engrs. 
568 East Broad St., Columbus, 15, on “ 
Hess, _— Kewnneta (Jun. 40; Assoc. 
ry , Jones & ae ‘Stee! Corp.. P.O 
ahaa 

Phang cus VELAND Rerp, Jr. (Jun. ‘56; 

M. °46), Comdr. (CEC), U.S.N., Asst. = 

Nee et eo Sliwal Air Station. 

set Point, R.I. uM ' 
OHANEK, Joun Axton (Jun. "41; Assoc. 
Partner in Chg. of Structural Dept. e Y. Loss 


Vo! 


7» N 0. 2 


"46), Struct, 
orm, 
iways, Box 149 
ato 17, Calif 
6), 431 Bncin 
RB (jum 'y 
S. E ers., 17% 
M St, Lincoip 
46), Structur, 
00 Clark Bid, 
tsburch 10 Py 
46), Civ. Bos 
~herr St. W 
ven), Conn 
6), Chf Dep: 


oliviano de Po. 
&, Bolivia, SA 
" Estimator | 
83 Shrine Bid; 
mmphis, Tens 
a. °46), Junior 

Madison Ay 
6, N.Y. 


"46), Instr. ip 
f Akron, Akros 


|, County Sup, 
Court Hou 


am. “46), Ase 
Section, Bureay 
cago (Res, ¥ 


), Asst. Struc 
5 West Wacke 
h Hannah & 


3 M. °46), Re 
au, Room 3)! 
fo. 

um. "41; Assoc 
North Carolin 
Sollege Station 


"38; M. "4 
Health Service 
ant, Detroit 4 


Assoc. M. '4 
Co., 140 Cedar 
West Gibbons 


Assoc. M. ‘4 
Slevy, Inc., 10 
N.Y. 

oc. M. 31; M 
lighway Dept 
25 South Shore 


"42; Assoc. M 
of Irrig., US 
158, Imperial 


, "35; M.'s 
nerican Affairs 
ado Postal No 
C.A, 


im. "26; Asse 
he Austin Co 
¥) Chadbours 
1 20, Ohio. 

6; Assoc. M 
fosquito Abate 
St. (Res, # 


Assoc. M ’ . 


, Ind. 


Assoc M = 
ept., City Be 
orth, Tex. 

c. M. ‘29; } 
4d San. Bagts 
5, Obio 
Assoc M * 
tee] Corp., ‘ 


in. "36; Ase 
., Asst. Pubss 
Station, Quo 


Assoc. M. 
pt., J. y Loss 
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when you need “SECOND WIND” 


@ Equipment that slows down or quits when the go- 





















ing gets too tough won’t do for long-pull jobs. The 
With its 67 
pounds of speed 
and power, this 
Gardner-Denver 
S73 has the ca- 
pacity to drill 
faster in harder 
ground and to 
drill deeper holes 
without the han- 
dicap of excess weight. Yet this 
sinker uses no more air than the 
average 55-pound drill. Excellent 
holding characteristics enable the 
operator to maintain high drilling 


speed, hour after hour. 


Gardner-Denver equipment shown on this page has 
its “second wind” built in. It has the extra capacity 
to keep going .. . at high efficiency . . . regardless 

of ground or weather. For complete information, 


write Gardner-Denver Company, Quincy, Illinois. 


Broiling heat or bitter cold won't affect the performance of 
Gardner-Denver Portable Compressors. That’s because their 
cylinders are completely water jacketed for sustained high effi- 
ciency, regardless of temperature or altitude. Complete water 


cooling, too, means less lubricating oil consumption. 


With its combination radi- 
ator and air-cooled inter- 
cooler, this Gardner- 
Denver “WB” Compressor 
is ideal where water is 
scarce or of poor quality. 
Evaporation of the cooling 
water is practically nil, so 
that water seldom needs to 
be added. Note the com- 
pact design. 


GARDNER-DENVER A Gul six fot change wt 


something extra for odd 
steel changes, is readily 
handled by the Gardner- 
Denver UM99 Wagon 
Drill. Vertical holes can be 
drilled down to a rock face 
or at any angle with the 
fully adjustable U-bar of 
the UM99. The D99D 
drill blows deep holes effi- 


ciently. 


SINCE 1859 




















40 





FOUNDATIONS FOR 
BUILDINGS 


7 DRILLED-IN 




















cre cr 

rer rer 

reer rer 

cree ocreeeeecce r 
fen! CQAISSONS 
r fr 
f f anchored in Rock Sockets 
4 ; These patented foundations 
é : 
, are designed for heavy 
r r 

; loads—up to 1500 tons on a 
| - single caisson—and can be 


sunk to great depths 
through difficult ground. 


Send for catalog and re- 
prints descriptive of jobs 
done. 


DRILLED-IN CAISSON CORPORATION 


441 Lexington Ave., New York 17, N. Y. 
Affiliated with 





















































Western Foundation Co. 
Spencer, White & Prentis, Inc. 155 E. 42nd St., New York 17, N. Y. 


10 E. 40th St., New York 16, N. Y. 308 W. Washington St., Chicago 6, Ill. 








| 











Riveted 


Walkways — Stair Steps — Platforms 
Trucking Aisles — Trench Covers 


O2Z> 


Press-Locked 
Industrial Plants — Oil Refineries 
Chemical Plants — Power Houses 
Naval and Merchant Ships 
Locomotive, Passenger and Freight Cars 


mramrice 





Join the 


MARCH OF DIMES 


S 
T 
ie\ 
! 
R 
T 
R 
E 
A 
D 
S 








Catalog for the asking. 


IRVING SUBWAY GRATING CO., INC 
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Co., Engrs., 1441 Franklin, Oakland (R. 162 
Cedar St., Berkeley), Calif. mt 


Karo., Jacop (Assoc. M. "42; M. '46 Desi 
pe ane oe & Ber, endat, 
alnut St. es., 3835 Prospec: : 

Kansas City 3, Mo. = = 


LAFoui.ette, RopeRt MEREDITH (Jun. "36 
M. "39; M. '46), Civ. Engr., Charles A. iiaskee 
en Engr., 517 Finance Bidg., Kansa City 
Mo. ‘ 


LEADABRAND, Josern ALBRIGHT (Jun. "36 Assoc 
M. °46), Constr. Engr., Soil Cement Bureau 
Portland Cement Assn., 33 West Grand Ay 
Chicago, Il. =_ 


Li, Ev-Dien (Jun. '40; Assoc. M. '46), Care Eddy 
Eng. Corp., Bridge and Bidg. Contr House 
7263 Fu Shing Lu (Central), Shanghai, Ching — 


Martin, HuGer Frep (Jun. "34; Assoc. M. 45 
Field Engr., Infileo, Inc., 1710 Jackson St 
Dallas 1, Tex. F 


McCasiin, WALTER Roy, JR. (Jun. "37; Assoc yy 
'46), Chf. Engr., J. E. Haddock, Ltd., 3538 Foo 
hill Blvd., Pasadena (Res., 318 Orange Grove 
Alhambra), Calif. 


McPHerson, RALPH Harrison (Assoc. M. ‘43 
M. '46), Civ. Engr. and Partner, The McPherson 
Co., P.O. Box 1860, Greenville, S.C. 


MeNGeL, Cari. WAYNE (Jun. "13; Assoc. M. '1¢ 
M. '46), Giv. Engr., Wm. C. Olsen, Cons. Engr 
406 Raleigh Bldg. & Loan Bidg., Raleigh, N 


NEWHALL, GeorGe Neson (Jun. "33; Assoc. 
*46), Forest Engr., Plumas National Forest, Us 
Forest Service (Res., P.O Box 1043), Quincy 
Calif. , 

Penna, NicHoLras CHARLES RICHARD (Assoc. M 
‘35; M. '46), Superv. Constr. Engr., Andrews 4 
Clark, 1 East 57th St., New York (Res, 114 
Fremont St., Harrison), N.Y 


Pooir, ARTHUR Epwarp (Jun. "41; Assoc. M. ‘46 
Engr., The Hallen Co., Inc., 45-24 Thirty-seventh 
St., Long Island City 1, N.Y. 


PanpyAa, ANANT Hirata (Jun. "32; Assoc. M. "39 
M. '46), Director and Gen. Mgr., Hind Construc. 
tions Ltd, 8 Royal Exchange Place (Res. i7 
Raja Santosh Road, Alipore), Calcutta, India. 


Puon, Wirii1aM Livco7n (Jun. "19; Assoc. M. "25 
M. '46), Asst. Chf. Engr., Aluminum Co. o/ 
Canada Ltd., 1700 Sun Life Bldg., Montrea! 
Que., Canada. 


Ricwarps, We_vpon Louis (Jun. "42; Assoc. M 
'46), (The Pacific Co., Engrs. and Bidrs.), 178 
Grand Ave., Oakland (Res., 380 Vermont Ave 
Berkeley), Calif. 

Sacat, Marcus (Jun. "24; Assoc. M. "31; M. ‘4 
Gen. Supt., James Stewart & Co., Inc., 230 Park 
Ave., New York 17, N.Y. 


SCACCIAFBRRO, SALVATOR JonN (Assoc. M. "3: 
M. °46), Asst. Engr., Passaic Valley Sewerage 
Commrs., 903 Chamber of Commerce Bldg 
Newark 2, N.J. 

SHannon, WiiitamM Lovejoy (Jun. "36; Assoc. M 
'46), Engr., U.S. Engr. Office, Park Sq. Bid 
Boston (Res., 12 Brookfield, Rd., Waltham 54 
Mass. 

Suprerer, Vicror Boursau (Assoc. M. ‘06; M 
"46), Civ. Engr., Director de Estudios Hidro 
electricos, Agraciada 2780, Montevideo, Uruguay 


Tay.Lor, Roperr Lovuts (Jun. "39; Assoc. M. ‘46 
Asst. Engr., U.S. Geological Survey, P.O. Box 
607, Ocala, Fla. 

Tommervr, Cari CuristTIAN HANSEN (Assoc. M 
'44; M. '46), Senior Structural Engr., Pacific 
Islands Engrs., P.O. Box 10, Guam, Marianas 
Islands. 

Ventees, Danre. BRarverp (Jun. "23; Assoc. M 
28: M. °46), Capt, CEC, US.N.R., Chi 
Property Management Div., Office of Supply 
Bureau of Reclamation, Room 7514 Intenor 
Bldg. (Res., 3407 Thirty-fourth PBi., N.W 
Washington, D.C. 

Waker, Cuarves Rice (Jun. 34; Assoc. M ‘46 
Engr. (Materials) P-4, Omaha Dist., U.S. Engrs 
1709 Jackson St. (Res., 1517 South 29th st 
Omaha, Nebr. 

Werpner, CHarRies Kennetn (Jun. 36; Assoc. M 
37; M. °46), Supt.. Physical Plant, Univ. of 
Oregon, Eugene, Ore. 

Woopwarp, Doveras Russert (Jun. "38; Assoc 
M. '46), Asst. Engr., P-2, Water Resources 
Branch, U.S. Geological Survey, 303 Federal 
Bidg., Salt Lake City 1, Utah. 

Wootr, Apranam (Assoc. M. "39; M. '46), Cons. 
and Structural Engr., 27 School St., Boston 5, 
Mass 


Reinstatements 
Autiio, ALADINO ALFonso, JR,. Care, Sun Oil Co., 
3200 Independence Road, Cleveland, Ohio, rein- 
stated Dec. 30, 1946. 


Bouretie, WARREN TALLMADGE, 
ware Ave., Delmar, N.Y., reinstated Dec 


1946. 
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products 


Construction projects with a 
future are built with Amcreco 
Creosoted Products. 


Piles e Timbers e Poles 
Cross Arms e Conduit 
Planking e Framed 
Bridge Timbers e Adzed | 
and. Bored Cross Ties 
Bridge Ties 























_AMERICAN CREOSOTING COMPANY 


~\_ Inco co 7 —~ 













COLONIAL GEORGIA 
CREOSOTING CREOSOTING 
COMPANY COMPANY 


mcoaroast«4o ~ComPomatto 


ADDRESS INQUIRIES TO CHICAGO. ILL., OR LOVISVILLE. KY. 
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PUR-O-CEL 
DIATOMACEOUS EARTH FILTER 


% PROPORTIONEERS, INC.% announces the new Pur-O-Cel pressure filter for 

small water treatment plants. Perfected during the war, this new filter utilizes 

thin mats of interlaced particles of diatomaceous earth instead of a sand bed 
. with many outstanding advantages over conventional sand filters: 


Complete turbidity removal. 
Produces clear, brilliant water. 
High bacteria removal. 
Filters out amoebic dysentery cysts. 


High filtration rates. 
Sefe filtration at any flow rate. 


7o PROPORTIONEERS, INC. 7% 


14 CODDING ST., PROVIDENCE 1, R. I. 








eS 
Bia ee - 


Reduced space requirements. 
Saves construction and housing costs. 


» Simpler operation. 
Filtering becomes a mechanical oper- 
ation, not a chemical process. 
Write today for Bulletin 1550 








Bryant, Epwarp Kenpatt, M., Associate, Knap- 
pen Eng. Co., 280 Madison Ave., New York 17, 
N.Y., readmitted Dec. 14, 1946. 


Couiins, Georors Frep, Assoc. M., P.O. Box 192» 
MR 3, Miami, Fla., reinstated Nov. 18, 1946. 


Cuocots, Jossru Frank, Assoc. M., Erection 
Engr., Chicago Bridge & Iron Co., 1305 West 
105th St. (Res., 10213 South Racine Ave.), 
Chicago 43, Ill, readmitted Nov. 18, 1946. 


Densam, Guenwn Apam, Assoc. M., Asst. City 
Engr.,City of Little Rock, Ark., City Hall (Res., 
6118 Kenwood Road), Little Rock, Ark., read- 
mitted Nov. 18, 1946. 


Dogrre, Date Detmar, Jun. Asst. Engr., Armour 
Research Foundation, 35 West 33d St. (Res., 
4910 South Blackstone Ave.), Chicago, IIl., rein- 
statec Dec. 19, 1946. 


Evoscomes, Argtuur Rar Brooxs, Assoc. M., 
Lt. Col., LE.; The Sycamores, West » 
+ aia Dorset, England, reinstated Jan. 6, 


Fontarne, Etmer Bernarp, M., Vice-Pres., 
Wunderlich Cont. Co., Gen Contrs., P.O. Box 
1269, Kingman, Ariz., reinstated Jan. 2, 1947. 


Guerre, Paut Currorp, M., Comdr., CEC, 
U.S.N.R., 6106 North 22d St., Arlington, Va., 
reinstated Dec. 27, 1946. 


Grow, Vrrow Byron, Jr., Assoc. M., P.O. Box 118, 
Roanoke, Va., reinstated Dec. 26, 1946. 


Ivancuenko, Anpret Ivanovicn, M., Civ. Engr., 
Associate Prof., Hydraulics and Water Power, 
Industrial Inst. (Res., 3 Engels St.), Novocher- 
kassk, Union of Socialist Soviet Republics, rein- 
stated Dec. 3, 1946. 


Jouns, Joserm Tuomas, Jr., Jun., 1716 Capitol 
Ave., Apt. E, Sacramento, Calif., reinstated 
Dec. 30, 1946. 


Jorcensen, Roy Ernst, M., Director of a 
cua tate Highway Dept., 165 
ve., 


way 
. 8 tol 
artford (Res., Overlook Rd., Glaston- 
bury), Conn., readmitted Oct. 21, 1946. 


Ke.ty, Joun Josern, Assoc. M., Ass: 
Board of Transportation, ; 
Hudson St. (Res., 309 East of New Vock. 
58, N.Y., reinstated Jan. 1, 1946. 


CTS eg Sat oe sa 

ss. s ta Fe ‘ 

readmitted Nov. 18, 1946. ee: Tex, 

Kwyeace, Joun Sreruen, Jr. un. stimator 
(San. Bagr.), The Co Siz a 
National Bank x 2. T 
reinstated Dec. 11, 1946. =, 


LaNnpsemM, PeTerR THRONARS, Assoc. 

Tech. ys of Ne 
ian t. ¥y and Reconstructio:; 
Care, Dr. J. E. Myer, 4855 Reservoir St. we 
Washington, D.C.), reimstated Jan. 1, 1947.” 


McCormick, Frank James, Assoc. M. Associa’ 
Prof. of Applied Mechanics, Kansas ‘State Col 
lege, Manhattan, Kans., readmitted Nov. 1s 


Mrcarp, CHARLES Freperick, Jun., 331! 
via Ave., Baltimore 14, Md., a oat 


MORGENTHALER, FREDERICK LEONARD, Je. 
Constr. Engr. and Estimator, H. B. Alexander & 
Son, Inc., 3d and Vaughn Sts. (Res., 2714 North 
tae es Harrisburg, Pa., readmitted Dec. 1¢ 


Rice, Georce Perer, M., Cons. Engr., A 
Bidg., Mew Orleans, La., reinstated Dee ah 


Santi, Mark Grovaccutno, Assoc. M., 43 Park 
Ave., Portchester, N.Y., reinstated Dec. 2, 1946. 


Smatt, Josepu WaARpeR, Jr., M., Asst. to Chi 
Engr., American Bridge Co., Room 1502, Frick 
— Pittsburgh 19, Pa., readmitted Dec. 16, 


Van Deusen, Atpgn Jonson, Jun., 4133 W 
_— St., Inglewood, Calif., Fok. Dee. 9, 


Watiace, GALEN Anson, M., Head Engr., Corps 
of Engrs., War Dept., Washington, D.C., read- 
mitted Nov. 18, 1946. 


Weep, Sam Atien, Assoc. M., 5961 Buena Vista 
a. Oakland 11, Calif., readmitted Nov. 18, 


Wu, Kino Carne, Assoc. M., House No. 1, Lane 
819 Rue Ratard (Ku Lu Road), Shanghai,,China, 
reinstated Dec. 19, 1946. 


Xavier, Junto Francis, Jr., Assoc. M., Engr. 
(Hydr.) P-1, New England Div., U.S. Engr. 
t., Park Square Bidg., Boston, Mass. (Res. 
— St., Bristol, R.I.), readmitted Dec. 16, 


Resignations 


ALLEN, Leonarp Barnes, M., P.O. Box 6119 
Cleveland 1, Ohio, resigned Dec. 31, 1946. 


Bampton, Norman, Jun., 13 Florence St. Ext. 
East Hartford, Conn., resigned Jan. 2, 1947. 


Bareeav, Lionst Marcet, Jun., Prin. Eng. Aide 
U.S, Army Engrs., 700 Guardian Bidg., Detroit 
(Res., 1528 Swansea St., Willow Run), Mich., 
resigned Dec. 28, 1946. 


Benpet, Roranp, Assoc. M., Asst. Engr., Ala- 
meda County Mosquito Abatement Dist., Bor 
161, Decoto, Calif., resigned Dec. 26, 1946. 

Bocarpus, Ropert Kent, Jun., 537 Fifty-third 
St., Brooklyn 20, N.Y., resigned Dec. 6, 1946. 

BonDURANT, JOHN PARNELL, Assoc. M., Athens 
Lumber Co., Box 192, Athens, Ga., resigned Dec. 
12, 1946. 

Bonvuccat, Victor Pav, Jun., 2721 Sixth St., Peru 
Ill., resigned Dec. 31, 1946. 

Boucner, Francis LeRoy, Jun., Millington, N.J., 
resigned Jan 2, 1947. 

Boyp, ALFRED, M., Middlebrook, Mo., resigned 
Dec. 17, 1946. 


Brown, _—— Pammn, Some 4, Be —~% 
State way . x o, Te., 
Seiad Dee 27, 1946. 


Brown, Hoyr Curmpert, Assoc. M., 133 Hines 
Terrace, Macon, Ga., resigned Dec. $1, 1946. 


Carp, Francis Caaries, Jun., Cliffdale Drive 
Donelson, Tenn., resigned Dec. 31, 1946. 

Dapno, Cuartes Henry, M., Constr., Engr., US 
Maritime Comm., 1015 Chestaut St., Room 1024 
(Res., 6733 Rutland St.), Philadelphia, Pa., t 
signed Dec. 27, 1946. 


DeBorp, MaRgianna Scurospsr (Mes.), Ju®. 
i cs , Dow Chemical Co. 
Midland. Mich., 


Freon, Joun Leon, Jun., M , State Equip 
ment 642 Market St. , Pa., 
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RIGHT—UNI-FORM Panels are 
erected to form one side of this 
residential foundation. Window 
bucks, box-outs can be readily 
nailed to the forms, and the other 
side of the form erected. UNI- 
FORM Ties visible here, lock the 
panels into a rigid, accurately 
spaced form which requires align- 
ment on one side only. 


—_ 
oO 
a 

= 
& 





























17, Nw 2 Civit EnGineeERInG for February 1947 43 


} 
7 . 
~ ’ é 
. : 
be a 
: . 


In the construction industry, performance pays off. If a 
product helps build better, faster and more economically 
...if it can meet exacting standards of performance... if 
it will stand up to hard use... it’s “IN.” 


UNI-FORMS are a widely used construction tool. These 
? steel-framed, plywood faced panels combine the advantages 

_of steel forms with the all-important feature of wood forms 
...a nailing surface for window bucks, box-outs, conduits, 
ducts, etc. 


AT LEFT—Arrows indicate reinforc- 
ing steel in place .. . Window bucks, 
box-outs, etc. are nailed directly to the 
plywood face of the UNI-FORMS. 
Note how one side of the form is com- 
pletely erected and how easily attach- 
ments and reinforcing steel, etc. can 
be placed. THIS MEANS IMPOR- 
TANT TIME AND COST SAVINGS. 






The UNI-FORM System of Wall Form Construction is a 
complete, ready-to-use system of forming concrete which 
requires no nailing or bolting of forms. It has the lowest 
material and labor cost of any method . . . it assures smooth 
walls of uniform thickness... it can be used for every 
type of concrete construction. 


Other UNIVERSAL Products include: 
Concrete Forms «+ Form Ties «+ Brick Ties 
Reinforcing Steel 
Supports and Building Specialties 





“Better Serice Wherever You Build 
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FOUNDATIONS 


PRETEST 


UNDERPINNING 
CONCRETE-STEEL PILES 
MASS CONCRETE CONSTRUCTION 

SHORING 


HEAV Y 
DRILLED-IN CAISSONS 


10 EAST 40th ST. 

















SPENCER, WHITE & PRENTIS, 


Send for catalogs 
descriptive of the 
latest foundation 
types and methods. 


INC. 
NEW YORK 16, N. Y. 











WATER SUPPLY DESIGN PROBLEMS 


Artificial Recharge 


The geologic section below is graphic demonstration that it is 


possible to recharge depleted water-bearing formations by using 
a horizontal water collector. Each year since 1944 the owner has 


used his Ranney unit in a twofold ca- 
pacity: to recharge the waterbearing 
formation in the spring and to sup- 
ply water for plant operation during 
the rest of the year. Over 150 mil- 


lion gallons of water have been i 


returned to the ground through the 
unit each spring. 


Horizontal water collectors for 
the artificial recharge of depleted 
aquifers may be the answer your 
client is waiting for. It is feasible 
to recharge aquifers with water that 


We Offer Without Obligation the Services of an Experienced 
Ground Water Hydrologist to Consult With You on Your Problem. 


RANNEY METHOD WATER SUPPLIES, INC. 
63 S. HIGH St., Columbus, Ohio 
Water Suppy Engineers & Contractors 
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has received nothing more than primary sedimentation. 
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Vou. 17, No.2 


Painx, Joun West.axke, , Care, Geok 

Bide Gee eras Bank of Naas 
Bldg. 2s., tins St. » Visalia 
resigned Dec Calif, 


German, Pn take Vice-Pr- 
Eng. Co., 1336 eo a rife we 
Mesee St.), Jackson, Mich., resigned | )<c. 2. 


Gray, Epwarp Ziomunp, Jun., Structura! 
Boeing Aircraft Co. (Res., 2720 South " 
1Sist St.), Ser “tle 66, Wash., resigned Dect 


GREENHALGH, SIDNEY FRANKLYN, Assoc. 
agg Ave., Rahway, N.J., Da ~ 


Harpen, Mitton Jones, M., Gran : 
Dee. 6, 1946. Ow, Me., resignes 


HAaRbDING, Rospert Netso 
burg. bliss, reagned Dee. ce ibaa ee tisttiee 


Hausster, Ropert Water, Jun., Mech & 
Navy Research Dept.. California Inst. of Tek, 
amie 2 a8. ~ von Bre Pasadena (Res. 

untington . 
Calif:, resigned Dee 27, 1946 SS. 


Horton, Ratpn McKIntey, Jr., 
= St., Columbia 52, ed said nee 


Kutam, Paut Dickson, Jum., 15 Minerva St, 
Swampscott, Mass., resigned Dec. 31, 1946. 


7 be ae EVANs, ant on te he Box 1831, 


KRASNODEBSKI, pepe Pau, Jun., 57a Seventy. 
— Brooklyn 9, NY. sesigned Dec. 20 


Luck, Davis Rovatt, Jun., 574 Loveman Ave, 
Worthington, Ohio, resigned Jan 2, 1947. 


MATHEWS, JAmes Tuomas, M., Rear Admiral, CRC, 
U.S.N., 1036 New Federal Bldg., 7 Naval 
Dist., New Orleans, La., resigned ‘Dec. 1 7, 1946. 


McMauan, Leonarp Crype, Jr., Jun., Senior 
Su isor, Boeing Aircraft Co., TF na (Res 
11014 Auburn tAve., Seattle 88), "Wash., resigned 
Dec. 31, 1946. 


MILLs, Artaur Wiisur, Jun., Associate Engr., 
8. gr. Dept., 54i Federal Bidg. (Res., 
3121 — Rd.), Louisville 4, Ky., re- 
signed Dec. 28, 1946. 
Peirce, James Butter, Jun., Cpl., U.S.M.CR; 
a Hill, Topsfield, Mass., resigned Dec 12, 


Perersen, Warren Otto, Jun., 1083 Wendell 
Ave., Schenectady, N.Y., resigned Dec. 31, 1946 


Rettey, Races Leonarp, Pe The A. W. John- 
son Co., 218 E. Broad St Texarkana, Ark., re- 
signed Dee. 31, 1946. 

Sanperson, Joun Curistorpner, M., (Retired) 
(Ss t & Lundy), 140 —- - Dearborn St 
Chicago, Ill., resigned Dec. 27, 


Suone, Dovcras Joun, Jun., pee putin 
Williams, 1924 lancey Pi., Phitedciphie 3 
Pa., resigned Dec. 31, 


Smmons, Joun Levanp, Assoc. M., Lt., CEC, 
U.S.N.R.; 206 West 2d Ave., Cheyenne, Wyo., 
resigned Dec. 17, 1946. 

Sonren, Henry MArtin, Jun., 115 East Country 
Club Drive, Phoenix, Ariz., resigned Dec. 3! 
1946. : 

Spaur, CHaries Evoene, Jun., 1850 Forest Hills 
Bivd., Cleveland 12, Ohio, resigned Dec. 12, 
1946. 

Suttins, Ropert Tirotny, Jr., Jun., Stress 
Analyst, Consolidated Vultee ‘Aircraft Corp 
(Res., 1008 University Drive, Apt. 138), Fort 
Worth, Tex., resigned Dec. 28, 1946. 


TAMMINGA, SAMUEL WiLttaM, Jun., 707 Hoyt St 
South East, Grand Rapids 7, Mich., resigned 
Dec. 31, 1946 


Warts, ALBERT Fraser, Jun., Constr. Engr., A. 5 
Wikstrom, P.O. Box 217, Skaneateles ‘(Res., 
Care, Burdicks Trailer Park, North Syracuse 
N.Y., resigned Dec. 27, 1946. 


Weis, Wm.1am Gorpox, Assoc. M., Care, Wil- 
liams, Coile & Pipino, 403 Nelson Bidg., Newport 


News, Va., resigned Dec. 12, 1946. 


Wut, Curt Hesse, Assoc. M., 1805 Mare 
Drive, Ann Arbor, ‘Mich., resigned Dec. 


ZetNer, Orto SamuEL, M., Associate Prof Sur- 
veying, Univ. of Minnesota, Main mm Bidg., 
Minneapolis, Minn., resigned Dec. 27, | 46. 


[Correction: In the December issue, the wo 
of Shu-t’ien Li and Tung Yen Lin, appearing © 
i Mr. Li isdeas 


g. ” National -Yang University, 
Tientsin, Cane: Mr. Lin is assistant professor | 
civil engi at the University of California, 


Berkeley, Calif. 


Vou 17, Noa 
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. W. John- 
a, Ark., re- ‘ 
GENIUS has raised her head in every 
Retired 
irborn St 
age. So today’s Masterbuilders are but 
H. Justice . 
delphia ’ : ‘ 
the progeny of antiquity’s great inven- 
Lt., CEC 
ine, Wy 
tors. Even principles are related. An 
t Countr 
Dec. 3 
. example of this is the plug cock design 
wrest i 
ec - 
for fluid control, embodied in the 
: tre 
ift Cor 
nat Smith Rotovalve, which has come down 
Hoyt 5S ; 
= through the ages unchanged! Send for 
= ies your copy of ‘‘Rotovalves by Smith.”’ 
yracuse * * 
are, Wil 
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Maryfleld P Ii 
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Vou. 17, No.2 Civit ENGineeRina for February 1047 47 








46 Civit ENGINEERING for February 1047 


Tracing clot 
that defies 
time 





@ The renown of Imperial as the finest in 
Tracing Cloth goes back well over half a 
century. Draftsmen all over the world prefer 
it for the uniformity of its high transparency 
and ink-taking surface and the superb quality 
of its cloth foundation. 

Imperial takes erasures readily, without 
damage. It gives sharp contrasting prints of 
even the finest lines. Drawings made on 
Imperial over fifty years ago are still as 
good as ever, neither brittle nor opaque. 

If you like a duller surface, for dear, hoard 
pencil lines, try Imperial Pencil Tracing Cloth. 


It is good for ink as well 


IMPERIAL 
TRACING 
CLOTH 





SOLD BY LEADING STATIONERY AND DRAW. | 
ING MATERIAL DEALERS EVERYWHERE 
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*REEHAND SKETCHING FOR ENGINEERS. By W. W. 


Turner. Ronald Press Company, New York, 
1946. 33 pp. of text; Plates A-J; 45 sheets of 
drawing problems; diagrs., tables, 11 8*/: in., 
paper, $2.50. This publication consists of two 
general sections. The text section contains gen- 
eral suggestions for the student, freehand sketch- 
ing procedure, and specific working instructions 
for individual sheets. The large number of plates 
is divided into a lettered series from A to J for 
study purposes, a series of drawing problems num- 
bered | to 45, and nine practice sheets. The pages 
and plates are unbound, but are fastened together 
and enclosed in a heavy envelope. 


H&ATING AND Arr CONDITIONING, 6 ed. By R. 
Allen, J. H. Walker, and J. W. James. McGraw- 
Hill Book Co., New York and London, 1946. 
667 pp., illus., diagrs., charts, tables, 9'/, 6 in., 
cloth, $5. The new edition of this standard text 
has been revised as needed to bring it up to date. 
In addition to the revision of existing material, 
a new section on panel heating is included, and 
the principle of a reversed-cycle refrigeration sys- 
tem has been treated from a theoretical and prac- 
tical viewpoint. A feature of the book is a de- 
tailed discussion of the design of an actual air- 
conditioning system. The book is suitable both 
for the engineering student and for home study. 


History or THe Bririsn RAmways DURING THE 
War, 1939-1945. By R. Bell, with a foreword 
by Sir W. V. Wood. Railway Gazette, London, 
1946. 291 pp., diagrs., maps, tables, 9X6 in., 
cloth, 25s. This book describes the accomplish- 
ments of the British railways in meeting the re- 
quirements of troop and material transport, of 
evacuation problems, and of operation and main- 
tenance with reduced staffs and supplies. Con- 
siderable statistical information is included. A 
wide range of topics is covered, with chapters on 
docks and harbors, rates and charges, air-raid 
precautions, and the effects of aerial warfare, in 
addition to the general traffic and engineering 
problems. 


HumaAN Factors tn Arr Transport Desicn. By 
R. A. McFarland. McGraw-Hill Book Co., New 
York and London, 1946. 670 pp., illus., diagrs., 
charts, tables, 9'/,6 in., cloth, $6. A compre- 
hensive treatment of a subject of increasing in- 
terest, this new book analyzes those factors in 
the design of air transport planes which influence 
the human organization in flight. It represents 
a compilation and interpretation of biological date 
which can be used to improve the efficiency of air 
crews and the safety and comfort of air travelers. 
The implications of theoretical material have 
been developed, and the application to industry 
and the meeds of engineers are brought out. 
Special topics such as the control of insects and 
air-borne diseases are also given consideration. 


MATHEMATICAL Arps For Encrngeers. By R. W. 


Dull McGraw-Hill Book Co., New York and 
London, 1946. 346 pp., diagrs., charts, tables, 
81/> 51/4, in., cloth, $4.50. This book gives en- 
gineers many basic mathematical tools essential 
for dealing with the higher mathematics involved 
in today’s engineering developments. In addition 
to various chapters dealing with particular mathe- 
matical operations, there are chapters on the 
types of motion involved—rotation, linear and 
harmonic motion, etc. The book is intended both 
for study and reference, and supplements the 
,uthor’s larger work, Mathematics for Engineers. 


“RIGONOMETRY REFRESHER FOR TECHNICAL MEN, 
By A. A. Klaf McGraw-Hill Book Co., New 
York, 1946. 629 pp., diagrs., charts, tables, 8'/: 
xX 51/, in., doth, $5. Plane and spherical trigo- 
nometry are presented for the use of the man who 
wants to apply them to various technological 
fields. Features of this comprehensive treatment 
include a simplification of the principal functions 
of an angle, a progressive development of log- 
arithms, and an extensive chapter on the theory, 
construction, and use of the straight slide rule. 
Problems in mechanics, surveying, electricity, 
aerial and sea navigation, light, physics, and hy- 
draulics are presented and solved in the book. 


FOUNDATION 
TEST BORINGS 


You can’t 
look into 
the earth—- 





* ote Engineering 


Service 


* atv Engineers 


* By Engineers 


PENNSYLVANIA 


DRILLING COMPANY 
PITTSBURGH, 20, PA. 
e 


Complete drilling and grouting 
service for construction and mining 
























It Can Be Your 
Library Department! 


A trained staff and a fully equipped 
library would be a valuable addition 
to your company. The Service 
Bureau of the Engineering Societies 
Library can be that new department 
in your organization, yet more 
adequately manned and better 
equipped than any individual organ- 
ization library could possibly be. 


Use this service. Over 4,000 bibli- 
ographies on engineering subjects | 
| 





are on file. 150,000 engineering 
texts and files of every worth-while 
periodical are available for further 
research to meet your specific needs. 
A letter, a telephone call or a tele- |i 
gram will place the Service Bureau 
at your service. 


Use the service of your Engi- 
neering Library—The charges 
cover only the cost of the service and 
represent but a fraction of the value 


you will receive. 




















The Engineering Societies 
Library 
29 West 39th Street, New York, N. Y. 








< 
one 


| 


Vou 17, No.2 Civit EnoGitneeERinoG for February 1947 47 


> Pe oe a nt BRT BY 
f . A i Fo = % : 
. 7 et es Pall 4 


: Feel int 





rs 





uling 
nining 


CLAY PIPE PROVIDES 


Ss. factor Clay Pipe’s hard, tough texture 
resists the attacks of acids, chemi- 


cals and all types of industrial 
PANSION 
IN INDUSTRIAL EX 





at! 
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wastes. This dependable material is 








so completely inert to corrosion that 


it was a necessity in building fume- 


Far-Sighted Planners of new industrial 


plants play safe when they specify Clay carrying ducts and waste disposal lines at 


Pipe, because they can depend on it to the Oak Ridge atomic bomb factories! 
c . . ‘4 4 ; , > 

safely carry any industrial waste... no You're taking no chances when you 

x. " «ec > ’> 

matter to what new products or processes specify “Clay. 


the plant may change over at some future : : ; 
‘ & For information about Clay Pipe, write to: 


date. The use of Clay Pipe is insurance 
against expensive plant shut-downs likely NATIONAL CLAY PIPE MANUFACTURERS, INC. 
111 W. Washington St., Chicago 2, Ill. 
522 First National Bank Bldg., Atlanta 3, Ga. 
1105 Huntington Bank Bldg., Columbus 15, Ohio 
replaced. 571 Chamber of Commerce Bldg., Los Angeles 15, Calif. 


‘PURE 


to be caused if corroded or decomposed 


sewer and drain lines must be dug up and 
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ROA DMIxEp 


This complete traveling mixing plant is made 
to order for detours, access roads, patch work, 
shoulders, and general maintenance. Self-pro- 
pelled, one-man operated, and maneuverable as 
a motor patrol, it finishes one job and is off to 
the next one at 15 miles an hour—wnder its own 
power. Saves time—saves manpower—saves 
equipment. 

Using local or imported materials, the Wood 
Roadmixer Model 36 handles up to 4 cu. ft. 
windrows and produces 100 to 150 tons of ready- 
to-spread mix per hour. 

If you are a contractor or a state, county, or 
municipal engineer, you can use this “One-Man 
Mixing Crew.” Write today for Bulletin 36. 





BOX 620, 6900 TUJUNGA AVENUE « NORTH HOLLYWOOD, CALIFORNIA 


Civit EnGtneerine for February 1947 


n Can 






Vou 17, No.2 





| 
Mister- 
You Spare a Bosh 


? 


The Libraries of Half the World 
Were Destroyed 


during World War II in the fires of battle and in the fires 
of hate and fanaticism. There is an urgent need now for 
printed materials which are basic to reconstruction of 
| devastated areas and which can 













| 





Help Remove the Intellectual Blackout 
of Much of the World. 


To fill in part this great need, the Engineers Joint Council 
Committee on International Relations is collecting and 
shipping abroad engineering books and _ periodicals. 
Funds also are solicited for handling and shipping costs 
and for purchase of new books for special needs. De- 
| livery abroad is effected through the American Book 
Center, Incorporated. Transactions of the Engineering 





| Societies, engineering magazines, particula~ly of the last 
| decade, scholarly books which are important contribu- 
_ tions to their fields on all subjects, especially the sciences 


and technologies, are wanted. 


Donors of funds or technical literature should write for 





| shipping instructions to the 
| COMMITTEE ON INTERNATIONAL RELATIONS 


29 WEST 39TH STREET 
NEW YORK 18, N. Y. 
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@ PRESTRESSING, already well recognized as 
the normal trend of development in the design of 
reinforced concrete structures, is a “natural” for 
pressure pipes because of their tubular shape. 

Lock Joint Pipe Company has applied the prin- 
ciples of prestressing steel in tension and concrete 
in compression in the design and manufacture of 
Lock Joint Prestressed Concrete Cylinder Pipe. 

Retaining all the inherent advantages of the fun- 
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PRESTRESSED CONCRETE CYLINDER PIPE + NO 





damental principles of Lock Joint pipe design, the 
use of high tensile steel makes possible still higher 
pressures in a greater range of sizes in keeping with 
Lock Joint economy of first cost and maintenance. 

When you specify Prestressed Concrete Cylinder 
Pipe, you can depend upon a pipe of maximum 
elastic qualities as well as a pipe with the inherent 
benefits of water-tightness, durability and perma- 
nent high carrying capacity of stéel cylinder design. 


A Hazen-Williams Hydraulic Slide Rule will gladly 
be sent upon request with our compliments. 


LOCK JOINT PIPE COMPANY 


Established 1905 
P. O. BOX 269, EAST ORANGE, NEW JERSEY 
Denver, Colo. - Chicago, Ill. « Kenilworth, N. J. - Kansas City, Mo. - Rock Island, Ill. 
Joplin, Mo. - Valley Park, Mo. - Cleveland, Ohio - Hartford, Conn. « Navarre, Ohio 
Lock Joint Pipe Company specializes in the manutacture and 
installation of Reinforced Concrete Pressure Pipe for Water 


Concrete Pipe of all types for Sanitary Sewers, Storm Drains, 
Culverts and Subaqueous lines, 


SCOPE OF semees |S and Distribution Mains of large diameter as well as 
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Equipment, Materials and Methods 


New Developments of Interest, as Reported by Manufacturers 








Chain Belt Pump Line 


Cuain Bett Co. announces the pro- 
duction of a new line of Rex Press- 
Formed Self Priming Centrifugal Pumps, 
which combine attractive appearance 
with features of construction that are 
unique in self priming centrifugal pump 
design. 

The pump body is press formed of 
Armco Ingot Iron which is highly resistant 
to corrosion, and resists cracking or 
shattering under heavy blows—or in 
freezing weather. It can usually be re- 
paired readily by welding. Another ad- 
vantage is the great saving in weight: 





in the 2-in. size for example, the new Rex 
Press-Formed Pump weighs 90 Ibs less 
than the former cast iron design. 

Pumping efficiency has been improved, 
due, in part, to the smooth surface of 
the pump and press-formed volute. This 
results in a smoother flow of water through 
the pump because of reduced friction and 
thus betters performance. A faster prime 
is assured by an improved method of 
priming. 

For additional features about this new 
Rex pump, write Chain Belt Co. 1600 
W. Bruce St., Milwaukee 4, Wis 





Airco Automatic Electrodes 


SUPPLEMENTING THE AIRCO brand of 
manual electrodes, the Air Reduction 
Sales Co. now introduces a group of auto- 
matic arc-welding wires and tapes. This 
new line embraces five knurled type wires 
and five tapes all for flat position operation 
and all highly recommended for low cost, 
uniform, automatic welding. Their appli- 
cations on the production line are many, 
ranging from thin gage sheet metal forms 
to boilers, axle housings, and torque tubes. 

All Airco wires and tapes have been sub- 
jected to extensive laboratory tests as well 
as practical “‘on the job’’ examinations. 
They are manufactured in several diam- 
eters and are designed to meet the general 
requirements of high-speed production 
weiding. These automatic wires may be 
used separately or in conjunction with the 
tapes depending upon the job to be per- 
formed. Further information from Air 
Reduction, 60 East 42d Street, New York 
17, N.Y., or to any local AIRCO office. 


New Tractor Shovel 


Tue move. TS-5 “Tracto-Shovel,” a 
new tractor shovel for use on the Allis- 
Chalmers HD-5 long track, rigid truck 
frame Diesel tractor, is the first in a line 
of tractor equipment that will be built 
by the Tractomotive Corp., Findlay, 
Ohio. 

The ‘“Tracto-Shovel” has a hydrau- 
lically controlled bucket operated by 
double-acting lift and dumping cylinders. 
These cylinders are designed to provide 
adequate down pressure and controlled 
dumping and closing of the bucket. The 
bucket can be dumped or closed at any 
height, quickly or slowly, and has an auto- 
matic tilt-back to prevent spillage. 
Tractor-width buckets of one cu. yd. 
capacity are standard equipment, with 
bulldozer blades or special buckets op- 
tional. The shovel frames are mounted 
directly to the tractor and contain a 25- 
gal. capacity oil reservoir. 

Overall length of the ‘‘Tracto-Shovel” is 
14 ft., 6 in., the width is 6 ft., 3'/; in., and 
the height, with the bucket down, is 5 ft. 
115/, in. 





Pipe Leak Repair Clamp 


tient 





A NEw PIPE leak repair clamp has been 
introduced by Smith-Blair, Inc., of South 
San Francisco, Calif. According to the 
manufacturer, this clamp is adapted for all 
types of metallic pipe and for asbestos- 
cement pipe. The clamp has a copper 
band sleeve which gives about 100% 
wrap-around without using a _ tongue, 
The cast clamping lugs can be reduced in 
length from 30 in. to 3 in., even multiples 
of 3 in., in the field without special tools. 
Clamp sizes now produced are for pipe 
from '/, to 30 in. in diameter. 
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Snow Removal Equipment 


NEW AND IMPROVED snow removal 
attachments are now available for the 
“Caterpillar” Diesel No. 212 Motor 
Grader as well as the two larger sizes of 
motor graders manufactured by Cater. 
pillar Tractor Co., Peoria, Ill. For ship. 
ment with motor graders tabbed for future 
delivery as well as for their graders aj. 
ready in operation in the field, “Cater. 
pillar” is producing such needed attach- 
ments as the V-type snow plow, mast- 
type snow wing and reversible one-way 
plow and“bulldozer. 

The snow wing and bulldozer are new 
to the ‘‘Caterpillar’”’ Diesel No. 212 Motor 





Grader, giving that machine the same 
year-around utility which has marked the 
“Caterpillar’’ Diesel No. 12 and No, 112 
motor graders in the past. Marked im- 
provement in the operation of the mast- 
type snow wing has been effected in all 
sizes with modifications which insure 
smooth parallel lift with both ends of the 
blade elevated simultaneously. The mast- 
type snow wing for the smallest grader 
has a 10 ft. blade, 27 in. high with a 
weight of 1500 Ibs. The reversible one- 
way plow and bulldozer for the “Cater- 
pillar” Diesel No. 212 Motor Grader is 
8 ft., 6 in. wide and 28 in. high, weighs 
1,740 lbs. and has a lift of 12 in. 





Motors 


Tue Aciis-Cuatmers Mec. Co., Mil- 
waukee, Wis., has announced that it is 
producing a complete line of outdoor wea- 
therproof, totally enclosed motors in the 
larger sizes ranging up to and above 2,000 
hp. 

Principal change in the new line of mo- 
tors in the larger ratings is a complete re- 
design of the ventilation heat-transfer 
system. All air passages are practically 
self cleaning and pockets in which water or 
liquid might be trapped have been elimi- 
nated. Air passage tubes can be easily 
cleaned with a brush or an air or water 
hose. The new totally enclosed all- 
fabricated steel motor is expected to find 
particular application in central station 
power plant service in connection with 
draft fans and in the chemical industry. 
Here, because of its water-proof joints and 
new cooling system, it promises to be as 
effective as cast-iron motors. 
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Wash Water Collector 
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—— Brine Distributing System 


Control Box 
Pressure Cue \ 


Zeolite 
No “——— 
Hard Water Inlet ay a \ Diaphragm Valve | ee mag 
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Meter Register and 
Contact Mechanism 
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Float Switch 


‘ 
- 


Water Meter ——" 






Gravel 






Contact Block 


Automatic Multiport Valve - 
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» brine Measuring Tank 
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Washed and Graded Gravel 





——— Wash Water Distributor 





= Wash Water 
Rate of Flow Controller 


\—— Adjustable Jack Legs 





HE zeolite process—originated by Permutis—is the simplest 

method for removing hardness from water. Original cost 
of equipment is lower than that of any other form of water 
softening. And in Permutit’s completely automatic zeolite sof- 
tener, the process reaches its highest efficiency. 

In a Permutit* automatic zeolite unit—simple and compact— 
the water is softened under positive electrical control... with 
a minimum of attention, a minimum of manpower. Backwash- 
ing, regeneration and return to service are all automatic. Process 
is particularly adaptable to well waters. 

Thousands of these units have been installed, not only in 
municipal service, but also in industry. Smaller units are avail- 
able for private homes. 

Our staff will be glad to work with you and your consultants 
in selecting the best type of water treatment for your com- 
munity. Write The Permutit Company, Dept. CE2, 330 West 
i2nd Street, New York 18, N. Y., or Permutit Co. of Canada, 
Ltd., Montreal. ®Trademark Reg. U. S. Pat. Off. 


PERMUTIT 





Here’s a modern Permutit Automatic 
Zeolite Water Softener, recently installed. 
It backwashes itself, regenerates and re- 
turns to service—automatically. It’s the 
last word in simple, effective, efficient 
water conditioning. 


~A_A_A_WATER CONDITIONING HEADQUARTERS ““-~ 
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GENUINE ITUMASTIC CARRIES THIS SEAL K 


WHEN YOU PLACE CONCRETE BELOW GRADE 
IT AGAINST DETERIORATION WITH 


BITUMASTIC 


SEAL 


CONCRETE piers and foundation 

walls below grade frequently 
need a well bonded protective coat- 
ing to resist deteriorating conditions 
set up by the character of the soil or 
water table. @ Bitumastic coatings 
for concrete are durable and eco- 
nomical. Their base is highly re- 
fined coal tar pitch. Two or three 
coats provide a seamless, non 


““ 


porous sheath from ‘%: to is" in 


CORPORATION «+ 





WESTFIELD, 


WAILES DOVE-HERMISTON 
KOPPERS COMPANY INC. 


NEW JERSEY 





thickness—completely resistant to 
any liquid seepage or other moisture 
condition. ®@ For such use, Bitumastic 
#50 is simply stirred and applied 
cold with a brush. Materials and 
man hours required for coverage 
are easily predictable, so that the 
cost of this vital protection can be 
estimated in advance. For further 
data, address any of the offices 
listed below. 


A SUBSIDIARY OF 





New York 4 « Philadelphia 8 + Cleveland 14 + Chicago 3 + Houston 2 
Tulsa 3 * Miami 36 * San Francisco 10 + Los Angeles 1 











Power Take-Offs 


LARGE SCALE PRODUCTION will begin in 
1947 on eight standard models of Davey 
Heavy Duty Power Take-offs, the Davey 
Compressor Co., Kent, Ohio, announced 
recently The Davey Power Take-off uses 
in internal and external gear drive, oper- 
ating as a strong and durable spline. In 
stallation is made to the rear of the truck 
transm_ssion cast The power take-off 
then becomes an integral part of the drive 
shaft assembly for transmitting power di- 
rect from the truck engine either through 
V belts or chain drive. The eight power 
take-offs are available in three separate 
capacities, 50, 75, and 100 hp 

The Model 50 take-off is manufactured 
in both single and simultaneous drive de 
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signs. The latter permits operation of 
truck, or individual operation of driven 
equipment, or of both simultaneously 
Models 75 and 100 are manufactured for 
single drive, simultaneous drive, and also 
for double drive. With double drive take- 
offs, the truck may be operated alone; 
either of two pieces of driven equipment 
may be operated individually, or both 
pieces of driven equipment may operate 
simultaneously. Equipment now being 
driven by heavy duty power take-offs in- 
cludes truck-mounted air compressors, 
generators, gas well bailers, concrete mix- 
ers, fire-fighting equipment, welders, ma- 
chine shops, pumps, street sprinklers, home 
insulation blowers, rock crushers, etc. 
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A New Mapping Instrumen: 


THe Farrcuicp CAMERA and Instry. 
ment Corp., Jamaica, N.Y., has announced 
the development of a new mapping instry. 
ment, the Rectoplanigraph, to provide the 
map-maker with a simple means of recti. 
fying and transferring planimetric deta) 
from aerial photographs to maps and 
charts. Based on the principle of th, 
camera lucida, the Rectoplanigraph is ex. 
tremely easy to use. 

The Rectoplanigraph is a portable 
lightweight instrument easily assembled 
and disassembled, and can be set on 
drafting table. Its design provides iy 
dexed adjustments for three focal lengths 
(6, 8'/, and 12 in.), a micrometer adjust- 
ment for all variations in scale, and other 
adjustments for rectification of the photo 
graphs to compensate for errors introduced 
by tip and tilt. A picture-holdet is fitted 
with masks to accommodate air-photos 
ranging ffom 4X5 to 9X9 in. A high 
quality prism, assures a sharp, well-illumi 
nated image. 


. » . 1 RE ore ee gee ~e- 1 





In using the Rectoplanigraph, the map- 
maker views a vertical or oblique aerial! 
photograph, mounted in the picture 
holder, through a peep-sight attached to 
an eyepiece arbor. He aligns the ground 
control on the photograph with corre 
sponding control on the chart lying befor: 
him under the eyepiece, by making ad 
justments for the focal length of th 
camera used in taking the aerial photo 
graphs, and by using the micrometer 
adjustment to bring the image to prope: 
scale. He refers to the fiducial marks on 
the photograph for lining up the photo- 
graph with the optical system. He finally 
makes an additional adjustment to rectify 
for tip and tilt. Usually only minor ad 
justments are necessary to agree wit! 
ground conditions. When all adjustment 
have been made, he traces the desired 
supplementary detail on the map or chart 
by following the image of lines from th« 
photo. The Fairchild Rectoplanigraph 
a companion piece to more elaborat 
stereoscopic mapping instruments, enables 
the map-maker to fill in secondary detail 
quickly after the major control points ha\ 
been established. 





[mpr 


IMPRC 
de signed 
tion set 
tion, are 
hidden-é 
shielded 
Electric 
new, um 

LAF-2 
metal v 
signed 1 
The hea 
sire CO 

esignal 
modate: 

g in. | 
tape red 

inte 

The ¢ 
modifies 
all that 

mas 


means | 
tinguisl 
by mo 
Down 
Anothe 
and rec 
installa 
Iwo f 
automa 
attache 
from t! 
the cal 
The 

lor use 
yare I 
throug! 

mnt 1 
applied 
the mi 
then r 
ised in 


VoL 


N . 
















rument Improved Lincolnweld Head 
d Instry [MPROVEMENTS OF ITS welding head 
nnou iced gned to simplify production installa- 
ng instry ti etups and increase speed of opera- ! 
‘Ovide the tion, are announced for its ‘‘Lincolnweld”’ : 
of recti- hi \-are process of automatic metallic i 
ric detaj! shielded are welding by The Lincoln \ eee) 
laps an Electric Company, Cleveland, Ohio. The aid 
e of th improved head is designated as the : sf 
iph is e LAF-2." To expand its use on sheet i 
work, the “LAF-2” has been de- ‘ee 
portabk g to accommodate */-in. electrode. I 1 
ssem ble: ead is shipped with the same lower dt 
set o re contact jaws as the previous head ar? A 
Vides in gnated as ““LAF-1” which accom- ; j 
1 length lates electrode wire ranging from ¥i 
r adjust in. to */s: in., but an extra movable | 
nd other ypered contact jaw is supplied which can , | 
ie photo nterchanged for */3:-in. wire. 
troduc e [he controls of the ‘“‘LAF-2” have been J i 
is fitted lified to simplify arc starting. Now y OB 
r-photos that is required to start the arc is to ia: 
A hifi a single control switch to the ‘‘Down i e ; 
l-illum; position This causes the electrode Longer Lines see Less Sharpening 





ed down until the end touches the 

rk piece. Short-circuiting the wire to 
plate automatically causes the wire 
motor to stop. The flux valve is 
turned on and the arc started by 
ans of a push button. The arc is ex- 
guished and the electrode is withdrawn 
y moving the operating switch from 
Down Weld” to the “Up” position 
other innovation is the use of plugs 
i receptacles which simplify and reduce 
stallation time for the ‘““LAF-2” head. 
[wo receptacles are mounted in the 
4utomatic control box and plugs are 
tached to one end of the cable coming 
the welder supply and one end of 

ible coming from the head itself 

Lincolnweld”’ process is designed 

ise with direct current, utilizing a 
metallic electrode which is fed 
rough a granular flux deposited on the 
nt to be welded Sufficient flux is 
lied to completely cover the arc and 
molten metal; the unfused flux is 
reclaimed. It has been successfully | 

n welding all types of joints 










An exclusive Eberhard Faber development... 
rectangular shaped leads that produce longer lines 
than the conventional round shape leads and lines 
of unvarying width . . . lines of HI-DENSITY quality 
—opaque, dense, better for blueprints. And you 
save up to 20% more time between sharpenings. 
As for quality, you get a genuine MICROTOMIC 
VAN DYKE lead; the only difference is it's “pre- 
shaped” —it's “CHISEL SHAPED" —for your con- 


venience in sharpening and in use. 





2H Vans 










V/s 


FREE! 


Check the Degree you'd like to try and mail 
this coupon to: 


EBERHARD FABER 


37 Greenpoint Avenue, Brooklyn 22, New York 


[] No. 48 [)No. 2B  [No. HB 
[]No. 2H [No 4H  [JNo. 6H 










os New Force-Feed Loader 


\rHEY Propucts Corp., 5631 W. 65th 






<&“VAN DYKE” EBERHARD FABER. vusa — 









ng 
1 th st., Chicago, Ill, announces the new “Chisel Points” cre made in only these six 
phot Model 3 Athey Force-Feed Loader which | dearees 
ae ighlighted by “‘Finger-Tip”’ hydraulic | 9 > 
proj 1 and many new features of design. | Nome 
rk new unit is used on such jobs as road 2 
oh ng and resurfacing, ditch building | Fi 
—- leaning, dressing slopes, loading oil | i Came hd Nand bree ooeatesase ee ce 
7” etc., and works as a companion tool | 
OF lor Caterpillar” Motor Grader. | Address .......+-- 

writ Vith “Finger-Tip” hydraulic control, 


SE es 






w Model 3 provides four levers for | 
g and lowering feeder, moldboard, | 
ind conveyor. This loader also| 
omy operator’s platform, new con- | 
ind throat design, positive belt | 
t, more accessibility, and greater | 

g efficiency. The new machine} 
e sold through Athey “Cater- | 


BRIE ccc! VAN DYKE 






Dealer's Name..... 
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HYDRANTS 
& VALVES 


Pipe Line 


Sewage 
Works 


Write 
for 
Cata- 
log 
No. 34 


VALVES: A.W.W.A. type iron 
body, bronze mounted with dou- 
ble-disc parallel seat or solid 
wedge type. Non-rising stem, 
outside screw and yoke, or with 
sliding stem and lever. Also fur- 
nishe hydraulically operated. 
Square bottom ty operates in 
any position. All rugged and 
dependable, made of best material 
with highest quality workmanship. 


HYDRANTS: Standard 
A. W. W. A. type ap- 
proved by Underwriters 
and Factory Mutuals. 
SPECIAL TRAFFIC 
MODEL is de- 
signed to yield at 
ground line under 
impact, repair be- 
ing simply renewal of 
breakable bolts and 
breakable coupling on 
stem. 


M & H PRODUCTS 
INCLUDE 


FIREHYDRANTS SHEAR GATES 
MUD VALVES 


TAPPING VALVE BOXES 
VALVES LAP VALVES 
WALL CASTINGS SLUDGE SHOES 
SPECIAL FLANGE AND 

CASTINGS LARE 
TAPPING FITTINGS 
SLEEVES FLANGE 


CHECK VALVES 

FLOOR STANDS 

EXTENSION 
STEMS 


M&H VALVE 


AND FITTINGS COMPANY 


ANNISTON. ALABAMA 


CUTTING-IN 
TEES 
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Literature Available 


CONDITIONING OF WaTER—Advanced 
and modern methods and apparatus for 
conditioning water and other liquids are 
described in a 60-page bulletin published 
by Liquid Conditioning Corp., manu- 
facturers of Liquon equipment and 
Liquonex materials for water softening 
and clarification. The bulletin describes 
the many different types of water condi- 
tioning processes and explains the appli- 
cations, advantages, and limitations of 
each type Included in the material 
specially developed for the bulletin are 
tables listing the various kinds of gaseous 
and solid impurities, showing the effects, 
limits of tolerance for various purposes, 
methods of removal and residual amount 
of each impurity after treatment; and 
also a comparison chart showing the chem- 
ical results produced by various water 
treatment methods. Ask for Bulletin 
G. from Liquid Conditioning Corp., 423 
W. 126th St., New York 27, N.Y. 


EARTHMOVERS—Recently prepared by 
R. G. LeTourneau, Inc., Peoria, Ill., is a 
new 12-page folder, Form No. TP-126, 
covering a wide range of Tournapull ap- 
plications. Projects covered range from 
general earthmoving, construction, mines, 
pits, quarries, and railroads to applica- 
tions in industrial, agricultural, and oil 
fields. 


Pipe—“Pipe in American Life,”’ a 48- 
page illustrated booklet published by the 
Committee on Steel Pipe Research of the 
American Iron and Steel Institute, pre- 
sents the historical background and 
modern uses of metal pipe, with emphasis 
on the use of steel pipe. Chapters are de- 
voted to the uses of steel pipe in homes, 
large buildings, process industries, rail- 
roads, shipping, mining, water supply 
systems, the oil industry, the gas industry, 
refrigeration, irrigation and on farms. 
Single copies are available from the 
American Iron and Steel Institute, 350 
Fifth Ave., New York 1, N.Y. 


SKULLGARDS—The complete line of 
M.S.A. Skullgards for protection against 
all head hazards encountered in industry 
is described and illustrated in a colorful 
new Bulletin, No. DK-13, published by 
Mine Safety Appliances Co., Braddock, 
Thomas and Meade Sts., Pittsburgh 8, 
Pa. M.S.A. Skullgards are made in a 
wide variety of shapes and styles to suit 
the special needs of men in construction 
work, oil fields, chemical plants, steel 
mills, mines, pit and quarry operations, 
and all other industrial activities where 
head-injury hazards exist. 


WELDING AND Cuttinc—The Air Re- 
duction Sales Co. has announced publica- 
tion of a new 64-page general welding 
and cutting products catalog. Profusely 
illustrated, this catalog is divided into 
two sections: one for oxyacetylene weld- 
ing and cutting gases, equipment, and 
supplies; the other for arc welding ma- 
chines, accessories, and electrodes. The 
last ten pages of the catalog are devoted 
to specially compiled electrode price lists. 
Write to Air Reduction Sales Co., 60 E. 
42nd St., New York 17, N.Y. ; 
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quickly converted from level 
to transit. 12” telescope, 
25 power, Vernier to 

, telescope : . 5 minutes, Vertical arc 3”. 
internal focusing, 24 power 


Horizontal limb graduated to 
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1 minute, 6% diameter 
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10” Telescope, achromatic 
eye piece, 16 power 
vertical arc 4" to '2 degrees, 
Vernier to 1 minute. 

Spirit level with sealed vial. 
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MacArthur 


SOIL AND ROCK 
BORING DIVISION 
FOUNDATION EXPLORATION 
FOR HEAVY STRUCTURES 


through 


DIAMOND AND SHOT 
CORE DRILLING 


SOIL AND ROCK BORINGS 


DRY SAMPLE BORINGS 
TEST PITS 


LOAD TESTS 


MacArthur 
CONCRETE PILE CORP. 


18 EAST 48th STREET 


NEW YORK 17.N ¥ 











1 highly successful book—now in an 
up-to-date SECOND EDITION 


ADVANCED 
MATHEMATICS 


FOR ENGINEERS 
By H. W. REDDICK, Ad 


wact Professor of Mathematecs, 
New York University, and F 


i H. MILLER, Professor amd 
eet Head of the Department 
fr ~~ Mathematics, The Cooper Unson 
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i written book covers 
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understanding of the latest develop 
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t iff tial yuations are i 
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ough treatr ts are given of such 
subjects as—operational calculus, hy 
perbolic f tions, gamma and Bessel 
functions, and functions of a complex 
Varial A liscussion of vibrating 
mbr 1 as been added, and the 
trea t Fourier s s extended 
1947 $08 Pages $5.00 


ON APPROVAL COUPON 
JOHN WILEY & SONS, INC. 
440 Fourth Avenue, New York 16, N. Y 
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SNOW ReMovaL—The attachments 
which convert motor graders, masters of 
earthmoving, into snow removal units 
are highlighted in Low Cost Snow Re- 
moval, a new folder released by Cater- 
pillar Tractor Co., Peoria 8, Ill. The 
illustrated color folder focuses attention 
on the “Caterpillar” V-type snow plow, 
mast-type snow wing and reversible one- 
way plow and bulldozer again in produc- 
tion for exclusive use with the “Cater- 
pillar’ Diesel No. 12 and No. 112 motor 
graders and manufactured for the first 
time, in proportionate size, for the ‘‘Cater- 
pillar” Diesel No. 212 Motor Grader 
Basic specifications are given and prin- 
cipal features of the attachments are 
treated editorially and pictorially 


STANDARD CLAY Pipe & FitTtTiIncs— 
Cooperating with the U.S. Bureau of 
Standards, clay pipe manufacturers now 
classify their products according to a uni- 
form schedule of standard and special 
items. The Clay Sewer Pipe Association, 
Columbus, Ohio, has issued a catalog giv- 
ing complete dimensional descriptions of 
the standard pipes and fittings manufac 
tured by its merhbers. 16 pages—8'/, by 
11 inches 


VAPORSPHERE—The Chicago Bridge & 
Iron Company, 332, S. Michigan Ave., 
Chicago 4, Ill, announces the publication 
of a new 20-page booklet, ‘““The Vapor- 
sphere.”” It describes the method of re- 
ducing evaporation losses from flat-bot- 
tom tanks storing volatile liquids by in- 
stalling a vapor-saving system with facili- 
ties for the temporary storage of vapor 
The method for determining the correct 
size of the Vaporsphere, which is used for 
the temporary storage of the vapor, is dis- 
cussed, together with the method of de- 
signing the vapor lines which connect the 
flat-bottom tanks to the Vaporsphere. 
The vapor pressure, expansion of air-vapor 
mixture, and the flow of vapor in the lines 
can be read directly from charts included 
in the booklet 


Water CoL__ectors—A very thorough 
und attractive new booklet tells the com- 
plete story of the Ranney System of Water 
Production for industrial and municipal 
use. It describes the Ranney method and 
collectors, covering their installation or 
construction, and gives typical perform- 
ance records. Ranney Method Water 
Supplies, Inc., 507 Majestic Bidg., 
63 South High St., Columbus, Ohio 


Wire, Rop, AND STRIP Choosing 
wire, strip, or rod of uniform dimensions 
for difficult high-temperature or corrosive 
applications is made easier by reference 
to the engineering data and illustrations 
in a new catalog offered by the Alloy Metal 
Wire Co., Inc., Prospect Park, Pa. The 
catalog sections include engineering in- 
formation on strength, electrical resis 
tivity, modulus of elasticity, heat treat 
ment, temperature limits, and magnetic 
properties. The metals covered are the 
high nickel content alloys and specialized 
Monels 
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GOLDEN-ANDERSON 
HIGH PRESSURE 
COLD WATER 


Foot VALVES 


Available in standard sizes from 
3 inch to 36 inch, in Angle and 
Globe Patterns— iron, semi-steel, 
and cast steel bodies with non- 
corrosive trim of bronze, Gay. 
alloy or Stainless steel. 
100-page descriptive Catalog, 


free on request. 
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iE Specialty Compa: . 
VAL PITTSBURGH 22, PA 
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Help us build 


Hope Institute 


First model hospital for care 
of advanced cancer patients 


THE NATIONAL 
CANCER FOUNDATION 
85 FRANKLIN STREET © NEW YORK 15, N. Y- 
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